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PROBLEM TO BE SOLVED: To keep the speed of a vehicle and the 
number of rotation of a driving shaft stably constant. 
SOLUTION: A power output device 20 mounted on a vehicle consists of 
an engine 50, a clutch motor 30, an assistant motor 40, a controller 80 
and a battery 94. Both motors 30, 40 are controlled by the controller 80 
to transmit energy output from the engine 50 to a driving shaft 22. When 
there is a deviation between the speed of the vehicle detected by a 
speed sensor and a targeted speed, output energy Pd from the engine 
40 is increased only equivalent to energy calculated in accordance with 
the deviation and the torque of the assistant motor 40 is increased only 
equivalent to such incremental energy. The increase of the energy of the 
engine 50 is so poor in response as to take a time but, in the meantime, 
the energy required for the increase of tone torque of the assistant 
motor 40 is covered by discharge from the battery, so that the deviation 
is quickly cancelled to keep the speed of the vehicle as targeted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The prime mover which is the CSD which carries out the rotation drive of the driving shaft by fixed 
speed, and has an output shaft, The connecting means which connects a prime-mover operation means to 
operate said prime mover, and the output shaft and said driving shaft of said prime mover. The motor which 
considers an exchange of power as the output shaft of said prime mover, or said driving shaft, The motor drive 
circuit which drives said motor, and charge by the power revived from said motor through said motor drive 
circuit, An accumulation-of-electricity means to perform discharge of the power which the drive of said motor 
takes through said motor drive circuit, A target rotational frequency setting means to set up the target rotational 
frequency of said driving shaft based on directions of an operator, A CSD equipped with a rotational frequency 
detection means to detect the rotational frequency of said driving shaft, and a roll control means to control said 
prime mover and said motor through said prime-mover operation means and said motor drive circuit based on 
the this detected rotational frequency so that this rotational frequency turrts into said target rotational 
frequency. 

[Claim 2] Said connecting means is a CSD according to claim 1 which is a means to connect mechanically the 
output shaft and said driving shaft of said prime mover. 

[Claim 3] It is a CSD according to claim 1. Said connecting means It has the 1st revolving shaft combined with 
the output shaft of said prime mover, and the 2nd revolving shaft combined with said driving shaft. It is an energy 
adjustment means by which I/O of corresponding electrical energy adjusts the energy deflection of the power 
outputted and inputted by said 1st revolving shaft and the power which are outputted and inputted by said 2nd 
revolving shaft. Said accumulation-of-electricity means is a CSD which is the means in which a part of [ at 
least ] charges and discharges of the electrical energy outputted and inputted in the case of adjustment of said 
energy deflection by said energy adjustment means are possible. 

[Claim 4] The 1st Rota where said energy adjustment means was combined with said 1st revolving shaft, While 
being combined with said 2nd revolving shaft, having the 2nd pivotable Rota relatively to this 1st Rota and 
exchanging power between these both revolving shafts through electromagnetic association between these both 
Rota The CSD according to claim 3 which is the motor for Rota which outputs and inputs electrical energy 
based on electromagnetic association between these both Rota, and the rotational frequency difference between 
these both Rota. 

[Claim 5] Said motor is a CSD according to claim 4 which is the motor which consists the 2nd Rota and this 2nd 
Rota of said motor for Rota of a pivotable stator, and considers an exchange of power as said driving shaft. 
[Claim 6] Said motor is a CSD according to claim 4 which is the motor which consists the 1st Rota and this 1st 
Rota of said motor for Rota of a pivotable stator, and considers an exchange of power as the output shaft of 
said prime mover. 

[Claim 7] When the power which said energy adjustment means has said 1st revolving shaft and said 2nd 
revolving shaft, and the 3rd different revolving shaft, and is outputted and inputted among said three revolving 
shafts to any two revolving shafts is determined, The CSD according to claim 3 which consists of a 3 shaft type 
power I/O means by which the power outputted and inputted to a residual revolving shaft based on the 
determined this power is determined, and said 3rd revolving shaft and the revolving-shaft motor which carries 
out an exchange of power. 

[Claim 8] It has claim 1 thru/or an accumulation-of-electricity condition detection means to be the CSD of a 
publication 7 either and to detect the accumulation-of-electricity condition of said accumulation-of-electricity 
means. Said roll control means It is based on the accumulation-of-electricity condition of said accumulation-of- 
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electricity means detected by said accumulation-of-electricity condition detection means, and the rotational 
frequency detected by said rotational frequency detection means. The CSD which is a means to control the 
connection condition of said connecting means while controlling said prime mover and said motor so that this 
rotational frequency turns into said target rotational frequency and the accumulation-of-electricity condition of 
said accumulation-of-electricity means will be in the condition of the predetermined range. 
[Claim 9] There is no claim 1 which is a means to control so that the power outputted from said prime mover 
changes gradually, and said roll control means is the CSD of a publication 8 either. 

[Claim 10] Based on the rate of change which was the CSD of a publication 9 either, and said roll control means 
was equipped with a rate-of-change operation means calculate the rate of change of this rotational frequency 
based on claim 1 thru/or the rotational frequency detected by said rotational frequency detection means, and 
was this calculated, and said detected rotational frequency, it is the CSD which is a means control the 
connection condition of said connecting means while controlling said prime mover and said motor. 
[Claim 11] The prime mover which is the fixed-speed traveller which runs an automobile by fixed speed, and has 
an output shaft, The connecting means which connects a prime-mover operation means to operate said prime 
mover, and the driving shaft combined with the output shaft of said prime mover, and the wheel of said 
automobile, The motor which considers an exchange of power as the output shaft of said prime mover, or said 
driving shaft, The motor drive circuit which drives said motor, and charge by the power revived from said motor 
through said motor drive circuit An accumulation-of-electricity means to perform discharge of the power which 
the drive of said motor takes through said motor drive circuit, A target rate setting means to set up the target 
rate of said automobile based on directions of an operator, It is based on a vehicle speed detection means to 
detect the vehicle speed of said automobile, and the this detected vehicle speed. The fixed-speed traveller of an 
automobile equipped with the vehicle speed control mear^ which controls the connection condition of said 
connecting means while controlling said prime mover and said motor through said prime-mover operation means 
and said motor drive circuit so that this vehicle speed serves as said target rate. 

[Claim 12] Said connecting means is the fixed-speed traveller of the automobile according to claim 1 1 which is a 
means to connect mechanically the output shaft and said driving shaft of said prime mover. 
[Claim 13] Said connecting means is the fixed-speed traveller of an automobile [ equipped with a connection 
release means to perform discharge of the connection between the output shaft of said prime mover, and said 
driving shaft, and connection based on directions of an operator ] according to claim 11 or 12. 
[Claim 14] It is the fixed-speed traveller of an automobile according to claim 11. Said connecting means It has 
the 1st revolving shaft combined with the output shaft of said prime mover, and the 2nd revolving shaft 
combined with said driving shaft. It is an energy adjustment means by which I/O of corresponding electrical 
energy adjusts the energy deflection of the power outputted and inputted by said 1st revolving shaft and the 
power which are outputted and inputted by said 2nd revolving shaft. Said accumulation-of-electricity means is 
the fixed-speed traveller of the automobile which is the means in which a part of [ at least ] charges and 
discharges of the electrical energy outputted and inputted in the case of adjustment of said energy deflection by 
said energy adjustment means are possible. 

[Claim 15] The 1st Rota where said energy adjustment means was combined with said 1st revolving shaft, While 
being combined with said 2nd revolving shaft, having the 2nd pivotable Rota relatively to this 1st Rota and 
exchanging power between these both revolving shafts through electromagnetic association between these both 
Rota The fixed-speed traveller of the automobile according to claim 14 which is the motor for Rota which 
outputs and inputs electrical energy based on electromagnetic association between these both Rota, and the 
rotational frequency difference between these both Rota. 

[Claim 16] Said motor is the fixed-speed traveller of the automobile according to claim 15 which is the motor 
which consists the 2nd Rota and this 2nd Rota of said motor for Rota of a pivotable stator, and considers an 
exchange of power as said driving shaft. 

[Claim 17] Said motor is the fixed-speed traveller of the automobile according to claim 15 which is the motor 
which consists the 1st Rota and this 1st Rota of said motor for Rota of a pivotable stator, and considers an 
exchange of power as the output shaft of said prime mover. 

[Claim 18] When the power which said energy adjustment means has said 1st revolving shaft and said 2nd 
revolving shaft, and the 3rd different revolving shaft, and is outputted and inputted among said three revolving 
shafts to any two revolving shafts is determined, The fixed-speed traveller of the automobile according to claim 
14 which consists of a 3 shaft type power I/O means by which the power outputted and inputted to a residual 
revolving shaft based on the determined this power is determined, and said 3rd revolving shaft and the revolving- 
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shaft motor which carries out an exchange of power. 

[Claim 19] It has claim 1 1 thru/or an accumulation-of-electricity condition detection means to be the fixed- 
speed traveller of the automobile of a publication 18 either, and to detect the accumulation-of-electricity 
condition of said accumulation-of-electricity means. Said vehicle speed control means It is based on the 
accumulation-of-electricity condition of said accumulation-of-electricity means detected by said accumulation- 
of-electricity condition detection means, and the vehicle speed detected by said vehicle speed detection means. 
The fixed-speed traveller of the automobile which is a means to control the connection condition of said 
connecting means while controlling said prime mover and said motor so that this vehicle speed serves as said 
target rate and the accumulation-of-electricity condition of said accumulation-of-electricity means will be in the 
condition of the predetermined range. 

[Claim 20] There is no claim 1 1 which is a means to control so that the power outputted from said prime mover 
changes gradually, and said vehicle speed control means is the fixed-speed traveller of the automobile of a 
publication 19 either. 

[Claim 21] Based on the rate of change which was the fixed-speed traveller of the automobile of a publication 20 
either, and said vehicle-speed control means was equipped with a rate-of-change operation means calculate the 
rate of change of this vehicle speed based on claim 1 1 thru/or the vehicle speed detected by said vehicle speed 
detection means, and was this calculated, and said detected vehicle speed, it is the fixed-speed traveller of the 
automobile which is a means control the connection condition of said connecting means while controlling said 
prime mover and said motor. 

[Claim 22] The connecting means which connects the prime mover which has an output shaft, and the output 
shaft and driving shaft of said prime mover, The motor which considers an exchange of power as the output 
shaft of said prime mover, or said driving shaft. Charge by the power revived from said motor through said motor 
drive circuit, It is the control approach of a power output unit equipped with an accumulation-of-electricity 
means to perform discharge of the power which the drive of said motor takes through said motor drive circuit. 
Based on directions of an operator, set up the target rotational frequency of said driving shaft, and the rotational 
frequency of said driving shaft is detected. The control approach of the power output unit which controls the 
connection condition of said connecting means while controlling said prime mover and said motor based on the 
detected this rotational frequency so that this rotational frequency turns into said target rotational frequency. 
[Claim 23] The connecting means which connects the prime mover which has an output shaft, and the driving 
shaft combined with the output shaft of said prime mover, and the wheel of an automobile, The motor which 
considers an exchange of power as the output shaft of said prime mover, or said driving shaft, Charge by the 
power revived from said motor through said motor drive circuit It is the control approach of this power output 
unit of carrying out fixed-speed transit of the automobile carrying a power output unit equipped with an 
accumulation-of-electricity means to perform discharge of the power which the drive of said motor takes 
through said motor drive circuit. The control approach of the power output unit which controls the connection 
condition of said connecting means while controlling said prime mover and said motor so that the target rate of 
said automobile is set up based on directions of an operator, the vehicle speed of said automobile is detected 
and this vehicle speed serves as said target rate based on the this detected vehicle speed. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control approach of the power output unit which outputs 
power to the fixed-speed traveller list which runs the CSD and automobile which carry out the rotation drive of 
the driving shaft by fixed speed by fixed speed in detail about the control approach of a power output unit in the 
fixed-speed traveller list of a CSD and an automobile at a driving shaft. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of CSD, or a fixed-speed traveller of an automobile, 
the vehicle speed of an automobile is detected and what carries out feedback control of the power outputted 
from an engine so that the vehicle speed may serve as a target rate based on this vehicle speed and a target 
rate is proposed (for example, JP,63-74730,A etc.). With this equipment, power outputted from an engine is 
performed by adjusting the opening of a throttle valve which adjusts the inspired air volume supplied to an 
engine. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the fixed-speed traveller which controls the vehicle 
speed at a target rate, there was a problem that control of fine fixed-speed transit could not be performed, by 
adjusting the power outputted from such an engine. Since an engine is not immediately operated with the 
rotational frequency and torque according to the opening even if it opens a throttle valve, by the time the power 
according to the opening is outputted, a certain amount of time amount will be needed. Thus, since the 
responsibility of an engine output is low, even if deflection arises at the vehicle speed and a target rate, it cannot 
cancel the deflection immediately. Moreover, since control of the engine power by accommodation of the opening 
of such a throttle valve does not control engine power directly, it cannot control engine power with high 
precision. 

[0004] The control approach of a power output unit solves such a problem in the fixed-speed traveller list of the 
CSD of this invention, and an automobile, and aims at being stabilized more and keeping constant the vehicle 
speed and the rotational frequency of a driving shaft in it. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] The prime mover which the 
CSD of this invention is a CSD which carries out the rotation drive of the driving shaft by fixed speed, and has 
an output shaft, The connecting means which connects a prime-mover operation means to operate said prime 
mover, and the output shaft and said driving shaft of said prime mover, The motor which considers an exchange 
of power as the output shaft of said prime mover, or said driving shaft, The motor drive circuit which drives said 
motor, and charge by the power revived from said motor through said motor drive circuit, An accumulation-of- 
electricity means to perform discharge of the power which the drive of said motor takes through said motor drive 
circuit, A target rotational frequency setting means to set up the target rotational frequency of said driving shaft 
based on directions of an operator. Let it be a summary to have a rotational frequency detection means to 
detect the rotational frequency of said driving shaft, and a roll control means to control said prime mover and 
said motor through said prime-mover operation means and said motor drive circuit based on the this detected 
rotational frequency so that this rotational frequency turns into said target rotational frequency. 
[0006] This CSD operates the prime mover by which a prime-mover operation means has an output shaft, and a 
connecting means connects the output shaft and driving shaft of a prime mover. A motor is driven by the motor 
drive circuit and considers an exchange of power as the output shaft of a prime mover, or a driving shaft. An 
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accumulation-of-electricity means performs charge by the power revived from a motor through a motor drive 
circuit, and discharge of the power which the drive of a motor takes through a motor drive circuit if needed. A 
roll control means controls a prime mover and a motor through a prime-mover operation means and a motor 
drive circuit so that this rotational frequency turns into a target rotational frequency of the driving shaft set up 
by the target rotational frequency setting means based on directions of an operator based on the rotational 
frequency detected by the rotational frequency detection means. 

[0007] According to such a CSD, since the power which a prime mover, a motor, and a connecting means are 
controlled based on the rotational frequency of a driving shaft, and is outputted to a driving shaft is adjusted, the 
rotational frequency of a driving shaft can be made into a target rotational frequency. And since the power 
outputted from a motor can be changed in an instant and can also make the variation small enough, responsibility 
can consider it as good highly precise control. 

[0008] in the CSD of such this invention, said connecting means is a means to connect mechanically the output 
shaft and said driving shaft of said prime mover — a thing can also be carried out. 

[0009] In the CSD of this invention moreover, said connecting means It has the 1st revolving shaft combined 
with the output shaft of said prime mover, and the 2nd revolving shaft combined with said driving shaft. It is an 
energy adjustment means by which I/O of corresponding electrical energy adjusts the energy deflection of the 
power outputted and inputted by said 1st revolving shaft and the power which are outputted and inputted by said 
2nd revolving shaft. Said accumulation-of-electricity means shall be a means in which a part of [ at least ] 
charges and discharges of the electrical energy outputted and inputted in the case of adjustment of said energy 
deflection by said energy adjustment means are possible. 

[0010] An energy adjustment means which is a connecting means to have the 1st revolving shaft combined with 
the output shaft of a prime mover and the 2nd revolving sfoaft combined with a driving shaft adjusts the CSD of 
this mode by I/O of the electrical energy which corresponds the energy deflection of the power outputted and 
inputted by the 1st revolving shaft and the power which are outputted and inputted by the 2nd revolving shaft. 
And an accumulation-of-electricity means performs a part of [ at least ] charges and discharges of the electrical 
energy outputted and inputted if needed in the case of adjustment of the energy deflection by the energy 
adjustment means. If it carries out like this, a prime mover and a driving shaft can also be operated 
independently. Moreover, energy efficiency can be made higher by carrying out the charge and discharge of a 
part of electrical energy [ at least] outputted and inputted with an accumulation-of-electricity means in the 
case of adjustment of the energy deflection by the energy adjustment means. 

[001 1] In the CSD such whose a connecting means is an energy adjustment means said energy adjustment 
means It is combined with the 1st Rota combined with said 1st revolving shaft by said 2nd revolving shaft, and 
has the 2nd pivotable Rota relatively to this 1st Rota. While exchanging power between these both revolving 
shafts through electromagnetic association between these both Rota, it shall be the motor for Rota which 
outputs and inputs electrical energy based on electromagnetic association between these both Rota, and the 
rotational frequency difference between these both Rota. The CSD of this mode outputs and inputs electrical 
energy based on electromagnetic association between both Rota, and the rotational frequency difference 
between both Rota while the 1st Rota combined with the 1st revolving shaft and the motor for Rota which is 
combined with the 2nd revolving shaft and has the 2nd pivotable Rota relatively to the 1st Rota exchange power 
between both revolving shafts through electromagnetic association between both Rota. 

[0012] In the CSD this energy adjustment means of whose is a motor for Rota said motor Shall be the motor 
which consists the 2nd Rota and this 2nd Rota of said motor for Rota of a pivotable stator, and considers an 
exchange of power as said driving shaft, or said motor It shall be the motor which consists the 1st Rota and this 
1st Rota of said motor for Rota of a pivotable stator, and considers an exchange of power as the output shaft of 
said prime mover. The miniaturization of these modes, then the whole equipment can be attained. 
[0013] In the CSD whose connecting means is an energy adjustment means moreover, said energy adjustment 
means When the power which has said 1st revolving shaft and said 2nd revolving shaft, and the 3rd different 
revolving shaft, and is outputted and inputted among said three revolving shafts to any two revolving shafts is 
determined, It shall consist of a 3 shaft type power I/O means by which the power outputted and inputted to a 
residual revolving shaft based on the determined this power is determined, and said 3rd revolving shaft and the 
revolving-shaft motor which carries out an exchange of power. 3 shaft type power I/O device in the CSD of this 
mode outputs and inputs the power determined based on this power outputted and inputted from one residual 
shaft, when it has the 1st revolving shaft, 2nd revolving shaft, and 3rd revolving shaft and power is outputted and 
inputted to any 2 shafts of these three shafts. And a revolving-shaft motor sets the 3rd revolving shaft as an 
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exchange of power. 

[0014] It has an accumulation-of-electricity condition detection means to detect the accumulation-of-electricity 
condition of said accumulation-of-electricity means in the CSD of this invention including these modifications. 
Said roll control means It is based on the accumulation-of-electricity condition of said accumulation-of- 
electricity means detected by said accumulation-of-electricity condition detection means, and the rotational 
frequency detected by said rotational frequency detection means. While controlling said prime mover and said 
motor so that this rotational frequency turns into said target rotational frequency and the accumulation-of- 
electricity condition of said accumulation-of-electricity means will be in the condition of the predetermined 
range, it shall be a means to control the connection condition of said connecting means. 

[0015] The CSD of this mode, then the accumulation-ol^electricity condition of an accumulation-of-electricity 
means can always be made into predetermined condition within the limits. 

[0016] Moreover, in the CSD of this invention, said roll control means shall be a means to control so that the 
power outputted from said prime mover changes gradually. While being able to make low precision of the CSD of 
this mode, then the operation control of a prime mover, the operation control of a prime mover can be made 
simple. 

[0017] Or in the CSD of this invention, it shall be equipped with a rate-of-change operation means calculate the 
rate of change of this rotational frequency based on the rotational frequency detected by said rotational 
frequency detection means, and said roll control means shall be a means control the connection condition of said 
connecting means while it controls said prime mover and said motor based on the this calculated rate of change 
and said detected rotational frequency. 

[0018] Since it controls based on the rate of change of the CSD of this mode, then the rotational frequency of a 
driving shaft, precision of that control can be made higher. 

[0019] The prime mover which the fixed-speed traveller of the automobile of this invention is a fixed-speed 
traveller which runs an automobile by fixed speed, and has an output shaft The connecting means which 
connects a prime-mover operation means to operate said prime mover, and the driving shaft combined with the 
output shaft of said prime mover, and the wheel of said automobile, The motor which considers an exchange of 
power as the output shaft of said prime mover, or said driving shaft, The motor drive circuit which drives said 
motor, and charge by the power revived from said motor through said motor drive circuit, An accumulation-of- 
electricity means to perform discharge of the power which the drive of said motor takes through said motor drive 
circuit, A target rate setting means to set up the target rate of said automobile based on directions of an 
operator. It is based on a vehicle speed detection means to detect the vehicle speed of said automobile, and the 
this detected vehicle speed. While controlling said prime mover and said motor through said prime-mover 
operation means and said motor drive circuit so that this vehicle speed serves as said target rate, let it be a 
summary to have the vehicle speed control means which controls the connection condition of said connecting 
means. 

[0020] The fixed-speed traveller of this automobile operates the prime mover by which a prime-mover operation 
means has an output shaft, and connects the driving shaft with which a connecting means is combined with the 
output shaft of a prime mover, and the wheel of an automobile. A motor is driven by the motor drive circuit and 
considers an exchange of power as the output shaft of a prime mover, or a driving shaft. An accumulation-of- 
electricity means performs charge by the power revived from a motor through a motor drive circuit, and 
discharge of the power which the drive of a motor takes through a motor drive circuit if needed. A vehicle speed 
control means controls the connection condition of a connecting means while controlling a prime mover and a 
motor through a prime-mover operation means and a motor drive circuit so that the vehicle speed serves as a 
target rate set up by the target rate setting means based on an operators support based on the vehicle speed 
detected by the vehicle speed detection means. 

[0021] According to the fixed-speed traveller of such an automobile, a prime mover, a motor, and a connecting 
means are controlled based on the vehicle speed of an automobile, and since the power outputted to the driving 
shaft combined with a wheel is adjusted, the vehicle speed can be made into the target vehicle speed. And since 
the power outputted from a motor can be changed in an instant and can also make the variation small enough, 
responsibility can consider it as good highly precise control. 

[0022] In the fixed-speed traveller of the automobile of such this invention, said connecting means shall be a 
means to connect mechanically the output shaft and said driving shaft of said prime mover, or said connecting 
means shall be equipped with a connection release means to perform discharge of the connection between the 
output shaft of said prime mover, and said driving shaft, and connection based on directions of an operator. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejye 



2005/11/14 



JP,09-207622,A [DETAILED DESCRIPTION] 



4/36 K~ v 



[0023] In the fixed-speed traveller of the automobile of this invention moreover, said connecting means It has 
the 1st revolving shaft combined with the output shaft of said prime mover, and the 2nd revolving shaft 
combined with said driving shaft. It is an energy adjustment means by which I/O of corresponding electrical 
energy adjusts the energy deflection of the power outputted and inputted by said 1st revolving shaft and the 
power which are outputted and inputted by said 2nd revolving shaft. Said accumulation-of-electricity means 
shall be a means in which a part of [ at least ] charges and discharges of the electrical energy outputted and 
inputted in the case of adjustment of said energy deflection by said energy adjustment means are possible. 
[0024] An energy adjustment means which is a connecting means to have the 1st revolving shaft combined with 
the output shaft of a prime mover and the 2nd revolving shaft combined with a driving shaft adjusts the fixed- 
speed traveller of the automobile of this mode by I/O of the electrical energy which corresponds the energy 
deflection of the power outputted and inputted by the 1st revolving shaft and the power which are outputted and 
inputted by the 2nd revolving shaft. And an accumulation-ol^electricity means performs a part of [ at least ] 
charges and discharges of the electrical energy outputted and inputted if needed in the case of adjustment of 
the energy deflection by the energy adjustment means. If it carries out like this, a prime mover and a driving 
shaft can also be operated independently. Moreover, energy efficiency can be made higher by carrying out the 
charge and discharge of a part of electrical energy [ at least ] outputted and inputted with an accumulation-of- 
electricity means in the case of adjustment of the energy deflection by the energy adjustment means. 
[0025] In the fixed-speed traveller of the automobile such whose a connecting means is an energy adjustment 
means said energy adjustment means It is combined with the 1st Rota combined with said 1st revolving shaft by 
said 2nd revolving shaft, and has the 2nd pivotable Rota relatively to this 1st Rota. While exchanging power 
between these both revolving shafts through electromagnetic association between these both Rota, it shall be 
the motor for Rota which outputs and inputs electrical energy based on electromagnetic association between 
these both Rota, and the rotational frequency difference between these both Rota. The 1st Rota where the 
fixed-speed traveller of the automobile of this mode was combined with the 1st revolving shaft. While exchanging 
power between both revolving shafts through electromagnetic association between both Rota, the motor for 
Rota which is combined with the 2nd revolving shaft and has the 2nd pivotable Rota relatively to the 1st Rota 
Electrical energy is outputted and inputted based on electromagnetic association between both Rota, and the 
rotational frequency difference between both Rota. 

[0026] In the fixed-speed traveller of the automobile this energy adjustment means of whose is a motor for Rota 
said motor Shall be the motor which consists the 2nd Rota and this 2nd Rota of said motor for Rota of a 
pivotable stator, and considers an exchange of power as said driving shaft, or said motor It shall be the motor 
which consists the 1st Rota and this 1st Rota of said motor for Rota of a pivotable stator, and considers an 
exchange of power as the output shaft of said prime mover. The miniaturization of these modes, then the whole 
equipment can be attained. 

[0027] In the fixed-speed traveller of the automobile whose connecting means is an energy adjustment means 
moreover, said energy adjustment means When the power which has said 1st revolving shaft and said 2nd 
revolving shaft, and the 3rd different revolving shaft, and is outputted and inputted among said three revolving 
shafts to any two revolving shafts is determined, It shall consist of a 3 shaft type power I/O means by which the 
power outputted and inputted to a residual revolving shaft based on the determined this power is determined, 
and said 3rd revolving shaft and the revolving-shaft motor which carries out an exchange of power. 3 shaft type 
power I/O device in the fixed-speed traveller of the automobile of this mode outputs and inputs the power 
determined based on this power outputted and inputted from one residual shaft, when it has the 1st revolving 
shaft, 2nd revolving shaft, and 3rd revolving shaft and power is outputted and inputted to any 2 shafts of these 
three shafts. And a revolving-shaft motor sets the 3rd revolving shaft as an exchange of power. 
[0028] It has an accumulation-of-electricity condition detection means to detect the accumulation-of-electricity 
condition of said accumulation-of-electricity means in the fixed-speed traveller of the automobile of this 
invention including these modifications. Said vehicle speed control means It is based on the accumulation-of- 
electricity condition of said accumulation-of-electricity means detected by said accumulation-of-electricity 
condition detection means, and the vehicle speed detected by said vehicle speed detection means. While 
controlling said prime mover and said motor so that this vehicle speed serves as said target rate and the 
accumulation-of-electricity condition of said accumulation-of-electricity means will be in the condition of the 
predetermined range, it shall be a means to control the connection condition of said connecting means. 
[0029] The fixed-speed traveller of the automobile of this mode, then the accumulation-of-electricity condition 
of an accumulation-of-electricity means can always be changed into the condition of the predetermined range. 
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[0030] Moreover, in the fixed-speed traveller of the automobile of this invention, said vehicle speed control 
means shall be a means to control so that the power outputted from said prime mover changes gradually. While 
being able to make low precision of the fixed-speed traveller of the automobile of this mode, then the operation 
control of a prime mover, the operation control of a prime mover can be made simple. 

[0031] Or in the fixed-speed traveller of the automobile of this invention, it shall be equipped with a rate-of- 
change operation means to calculate the rate of change of this vehicle speed based on the vehicle speed 
detected by said vehicle speed detection means, and said vehicle speed control means shall be a means to 
control the connection condition of said connecting means while it controls said prime mover and said motor 
based on the this calculated rate of change and said detected vehicle speed. 

[0032] Since it controls based on the fixed-speed traveller of the automobile of this mode, then the rate of 
change of the vehicle speed, precision of that control can be made higher. 

[0033] The prime mover by which the control approach of the 1st power output unit of this invention has an 
output shaft, The connecting means which connects the output shaft and driving shaft of said prime mover, and 
the motor which considers an exchange of power as the output shaft of said prime mover, or said driving shaft, 
Charge by the power revived from said motor through said motor drive circuit, It is the control approach of a 
power output unit equipped with an accumulation-of-electricity means to perform discharge of the power which 
the drive of said motor takes through said motor drive circuit. Based on directions of an operator, the target 
rotational frequency of said driving shaft is set up, and the rotational frequency of said driving shaft is detected, 
and based on the this detected rotational frequency, while controlling said prime mover and said motor so that 
this rotational frequency turns into said target rotational frequency, let it be a summary to control the 
connection condition of said connecting means. 

[0034] According to the control approach of this power output unit, since the power which a prime mover, a 
motor, and a connecting means are controlled based on the rotational frequency of a driving shaft, and is 
outputted to a driving shaft is adjusted, the rotational frequency of a driving shaft can be made into a target 
rotational frequency. And since the power outputted from a motor can be changed in an instant and can also 
make the variation small enough, responsibility can consider it as good highly precise control. 
[0035] The prime mover by which the control approach of the 2nd power output unit of this invention has an 
output shaft, The connecting means which connects the driving shaft combined with the output shaft of said 
prime mover, and the wheel of an automobile, The motor which considers an exchange of power as the output 
shaft of said prime mover, or said driving shaft, Charge by the power revived from said motor through said motor 
drive circuit, It is the control approach of this power output unit of carrying out fixed-speed transit of the 
automobile carrying a power output unit equipped with an accumulation-of-electricity means to perform 
discharge of the power which the drive of said motor takes through said motor drive circuit. The target rate of 
said automobile is set up based on directions of an operator, and the vehicle speed of said automobile is 
detected, and based on the this detected vehicle speed, while controlling said prime mover and said motor so 
that this vehicle speed serves as said target rate, let it be a summary to control the connection condition of said 
connecting means. 

[0036] According to the control approach of this power output unit, a prime mover, a motor, and a connecting 
means are controlled based on the vehicle speed of an automobile, and since the power outputted to the driving 
shaft combined with the wheel of an automobile is adjusted, the rotational frequency of a driving shaft can be 
made into a target rotational frequency. And since the power outputted from a motor can be changed in an 
instant and can also make the variation small enough, responsibility can consider it as good highly precise 
control. 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
example. Drawing 1 is the block diagram showing the outline configuration of the car carrying the power output 
unit 20 as the 1st example of this invention. The power output unit 20 consists of control units 80 which carry 
out drive control of an engine 50, the electronic control unit (hereafter referred to as EFIECU) 70 which controls 
operation of an engine 50, the clutch motor 30 and the assistant motor 40 which transmits the power outputted 
from an engine 50 to a driving shaft 22, and this clutch motor 30 and the assistant motor 40 greatly so that it 
may illustrate. 

[0038] An engine 50 is a gasoline engine operated with a gasoline, inhales the gaseous mixture of the air inhaled 
through the throttle valve 66 from the inhalation-of-air system, and the gasoline injected from the fuel injection 
valve 51 to a combustion chamber 52, and changes into rotation of a crankshaft 56 movement of the piston 54 
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depressed by explosion of this gaseous mixture. Here, the closing motion drive of the throttle valve 66 is carried 
out by the actuator 68. An ignition plug 62 forms a spark with the high voltage drawn through the distributor 60 
from the ignitor 58, and gaseous mixture is lit by the spark and carries out explosion combustion of it by it. 
[0039] The various sensors in which the operational status of an engine 50 is shown are connected to 
EFIECU70. For example, it is the rotational frequency sensor 76, the angle-of-rotation sensor 78, etc. which are 
prepared for the coolant temperature sensor 74 and distributor 60 which detect the water temperature of the 
throttle-valve position sensor 67 which detects the opening (position) of a throttle valve 66, the inlet-pipe 
negative pressure sensor 72 which detects the load of 50 of a prime mover, and an engine 50, and detect the 
rotational frequency and angle of rotation of a crankshaft 56. In addition, although the starting switch 79 which 
detects the condition ST of an ignition key was connected to EFIECU70 in addition to this, illustration of other 
sensors, a switch, etc. was omitted. 

[0040] The clutch motor 30 and the assistant motor 40 are combined with the crankshaft 56 of an engine 50. 
The driving shaft 22 combined with the clutch motor 30 and the assistant motor 40 is combined with the 
differential gear 24, and, finally the power outputted from an engine 50 is outputted to the driving wheels 26 and 
28 on either side. The clutch motor 30 and the assistant motor 40 are controlled by the control unit 80. Although 
the configuration of a control unit 80 is explained in full detail later, the interior, is equipped with Control CPU 
and the accelerator pedal position sensor 65 formed in the shift position sensor 84 formed in the shift lever 82 
or the accelerator pedal 64, the speed sensor 86 which detects the vehicle speed of a car are connected. 
Moreover, the control unit 80 is exchanging various information by EFIECU70 and the communication link which 
were mentioned above. About control including the exchange of such information, it mentions later. 
[0041] Drawing 2 is the block diagram showing the outline configuration of the power output unit 20 centering on 
the clutch motor 30, the assistant motor 40, and a controUunit 80. The clutch motor 30 consists of an outer 
rotor 32 and an inner rotor 34, an outer rotor 32 is combined with the crankshaft 56 of an engine 50, and the 
inner rotor 34 is combined with the driving shaft 22 so that it may illustrate. And Rota 42 of the assistant motor 
40 is combined with this driving shaft 22. 

[0042] The clutch motor 30 equips the inner skin of an outer rotor 32 with a permanent magnet 35, and is 
constituted as a synchronous motor which winds the coil 36 of a three phase around the slot formed in the inner 
rotor 34. The power to this three phase coil 36 is supplied through the rotation transformer 38. The part which 
forms the slot and teeth for three phase coil 36 in the inner rotor 34 consists of carrying out the laminating of 
the sheet metal of a non-oriented magnetic steel sheet. In addition, although the resolver 39 which detects that 
angle-of-rotation thetae is formed in the crankshaft 56, this resolver 39 can also be used also [ sensor / 78 / 
which was prepared for the distributor 60 / angle-of-rotation ]. 

[0043] On the other hand, although the assistant motor 40 is also constituted as a synchronous motor, the three 
phase coil 44 which forms rotating magnetic field is wound around the stator 43 fixed to the case 45. This stator 
43 is also formed by carrying out the laminating of the sheet metal of a non-oriented magnetic steel sheet. Two 
or more permanent magnets 46 are formed in the peripheral face of Rota 42. By the assistant motor 40, Rota 42 
rotates by the interaction with the field which a field and the three phase coil 44 form with this permanent 
magnet 46. The shaft with which Rota 42 was combined mechanically is the driving shaft 22 which is an output 
shaft of the torque of the power output unit 20, and the resolver 48 which detects the angle-of-rotation thetad 
is formed in the driving shaft 22. Moreover, the driving shaft 22 is supported to revolve by the bearing 49 
prepared in the case 45. 

[0044] The clutch motor 30 and the assistant motor 40 to apply are combined mechanically [ the inner rotor 34 
of the clutch motor 30 ] to Rota 42 of the assistant motor 40, as a result a driving shaft 22. Therefore, if the 
relation between an engine 50 and both the motors 30 and 40 is said simple, the output torque outputted to the 
crankshaft 56 from the engine 50 will be outputted to a driving shaft 22 through the outer rotor 32 and the inner 
rotor 34 of the clutch motor 30, and it will be said that the torque from the assistant motor 40 is subtracted and 
added by this. 

[0045] Although the assistant motor 40 is constituted as a usual permanent-magnet type three phase 
synchronous motor, the clutch motor 30 is constituted so that the outer rotor 32 which has a permanent magnet 
35, and the inner rotor 34 equipped with the three phase coil 36 may both be rotated. Then, it supplements about 
the detail of the configuration of the clutch motor 30 using the sectional view showing the structure of the 
clutch motor 30 of drawing 3 , and the assistant motor 40. The outer rotor 32 of the clutch motor 30 is attached 
in the periphery edge of the wheel 57 by which fitting was carried out to the crankshaft 56 by press fit pin 59a 
and screw 59b. The core of a wheel 57 protrudes on the axial configuration. Bearings 37A and 37B are used 
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here, and the inner rotor 34 is attached in it free [ rotation ]. Moreover, the end of a driving shaft 22 is being 
fixed to the inner rotor 34. 

[0046] It already explained that the permanent magnet 35 was formed in the outer rotor 32. In the example, four 
of this permanent magnet 35 are prepared and it is stuck on the inner skin of an outer rotor 32. The 
magnetization direction is a direction which goes to the shaft center of the clutch motor 30, and the direction of 
a magnetic pole has reverse sense alternately. If this permanent magnet 35 and the three phase coil 36 of the 
inner rotor 34 which counters with few gaps are wound around a total of 24 slots (not shown) prepared in the 
inner rotor 34 and are energized in each coil, they will form the magnetic flux which passes along the teeth which 
separate a slot. This field will be rotated if the three-phase alternating current is passed in each coil. Each of the 
three phase coil 36 is connected so that supply of power may be received from the rotation transformer 38. This 
rotation transformer 38 consists of secondary-winding 38B attached in the driving shaft 22 combined with 
primary-winding 38A fixed to the case 45, and the inner rotor 34, and can exchange power bidirectionally 
between primary-winding 38A and secondary-winding 38B by electromagnetic induction. In addition, in order to 
exchange the current of a three phase (U, V, W phase), the coil for a three phase is prepared for the rotation 
transformer 38. 

[0047] An outer rotor 32 and the inner rotor 34 show various behavior by the interaction of the field which the 
permanent magnet 35 of an adjoining lot forms, and the rotating magnetic field which the three phase coil 36 
prepared in the inner rotor 34 forms. Usually, the frequency of the three-phase alternating current passed in the 
three phase coil 36 is made into the frequency of the deflection of the rotational frequency (rotational frequency 
for 1 second) of an outer rotor 32 and the rotational frequency of the inner rotor 34 which were directly linked 
with the crankshaft 56. Consequently, slipping will be produced in both rotation. The detail of control of the 
clutch motor 30 and the assistant motor 40 is explained in detail later using a flow chart. 
[0048] Next, the control unit 80 which drives and controls the clutch motor 30 and the assistant motor 40 is 
explained. The control device 80 consists of dc-batteries 94 which are the control CPU 90 and the rechargeable 
battery which control the 1st drive circuit 91 which drives the clutch motor 30, the 2nd drive circuit 92 which 
drives the assistant motor 40. and both the drive circuits 91 and 92. Control CPU 90 is one chip microprocessor, 
and equips the interior with RAM90a for work pieces, ROM90b which memorized the processing program, 
input/output port (not shown) and EFIECU70, and the serial communication port (not shown) that performs a 
communication link. In this control CPU 90, angle-of-rotation thetae of the engine 50 from a resolver 39, The 
accelerator pedal position AP from angle-of-rotation thetad of the driving shaft 22 from a resolver 48, and the 
accelerator pedal position sensor 65 (the amount of treading in of an accelerator pedal) The vehicle speed V 
from the shift position SP and speed sensor 86 from the shift position sensor 84 The clutch current values luc 
and Ivc from two current detectors 95 and 96 prepared in the 1st drive circuit 91, The assistant current values 
Iua and Iva from two current detectors 97 and 98 prepared in the 2nd drive circuit, the remaining capacity BRM 
from the remaining capacity detector 99 which detects the remaining capacity of a dc-battery 94 are inputted 
through input port. In addition, what the remaining capacity detector 99 measures the specific gravity of the 
electrolytic solution of a dc-battery 94 or the weight of the whole dc-battery 94, and detects remaining 
capacity, the thing which calculates the current value and time amount of charge and discharge, and detects 
remaining capacity, the thing which detects remaining capacity by making between the terminals of a dc-battery 
short-circuit momentarily, and measuring sink internal resistance for a current are known. 

[0049] Moreover, from control CPU 90, the control signal SW2 which drives six transistors Tr1 1 as the control 
signal SW1 which drives six transistors Tr1 which are the switching elements prepared in the 1st drive circuit 91 
thru/or Tr6, and a switching element prepared in the 2nd drive circuit 92 thru/or Tr16 is outputted. Six 
transistors Tr1 in the 1st drive circuit 91 thru/or Tr6 constitute the transistor inverter, two pieces are arranged 
at a time in a pair, respectively so that it may become a source and sink side to power-source Rhine L1 and L2 
of a pair, and each of the three phase coil (UVW) 36 of the clutch motor 30 is connected through the rotation 
transformer 38 at the node. Power-source Rhine L1 and L2 controls sequentially the rate of the transistor Tr1 
which makes a pair by control CPU 90 since it connects with the plus [ of a dc-battery 94 ], and minus side, 
respectively thru/or the ON time amount of Tr6 with a control signal SW1, and if the current which flows in each 
coil 36 is made into a false sine wave by PWM control, rotating magnetic field will be formed with the three phase 
coil 36. 

[0050] On the other hand, six transistors Tr1 1 of the 2nd drive circuit 92 thru/or Tr16 also constitute the 
transistor inverter, is arranged, respectively, and the node of the transistor which makes a pair is connected to 
each of the three phase coil 44 of the assistant motor 40. [ as well as the 1st drive circuit 91 ] Therefore, the 
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transistor Tr1 1 thru/or the ON time amount of Tr16 which makes a pair by control CPU 90 is sequentially 
controlled with a control signal SW2, and if the current which flows in each coil 44 is made into a false sine wave 
by PWM control, rotating magnetic field will be formed with the three phase coil 44. 

[0051] Actuation of the power output unit 20 which explained the configuration above is explained. The principle 
of operation of the power output unit 20, especially the principle of torque conversion are as follows. An engine 
50 is operated by EFIECU70 and the rotational frequency Ne of an engine 50 presupposes that it is rotating at 
the predetermined rotational frequency N1. Supposing the control device 80 is not passing the current at all in 
the three phase coil 36 of the clutch motor 30 through the rotation transformer 38 at this time Namely, if the 
transistor Tr1 of the 1st drive circuit 91 thru/or Tr6 are always OFF states Since no current also flows in the 
three phase coil 36, the outer rotor 32 and the inner rotor 34 of the clutch motor 30 will be in the condition of 
not being combined at all electromagnetic, and the crankshaft 56 of an engine 50 will be in the condition of 
having idled. In this condition, since a transistor Tr1 thru/or Tr6 are off, regeneration from the three phase coil 
36 is not performed, either. That is, the engine 50 will carry out idle rotation. 

[0052] If the control CPU 90 of a control device 80 outputs a control signal SW1 and carries out on-off control 
of the transistor, according to the deflection (engine-speed difference [ in other words ] Nc (Ne-Nd) of an outer 
rotor 32 and the inner rotor 34 in the clutch motor 30) of the engine speed Ne of the crankshaft 56 of an engine 
50, and the engine speed Nd of a driving shaft 22, a fixed current will flow in the three phase coil 36 of the clutch 
motor 30. That is, the clutch motor 30 functions as a generator, a current is revived through the 1 st drive circuit 
91, and a dc-battery 94 is charged. At this time, it will be in the integrated state in which slipping with fixed 
outer rotor 32 and inner rotor 34 exists. That is, the inner rotor 34 is rotated at the rotational frequency Nd 
lower than the rotational frequency Ne (rotational frequency of a crankshaft 56) of an engine 50. If control CPU 
90 controls the 2nd drive circuit 92 by this condition so that energy equal to the revived electrical energy is 
consumed by the assistant motor 40, a current will flow in the three phase coil 44 of the assistant motor 40, and 
torque will occur in the assistant motor 40. 

[0053] If it compares with drawing 4 , while the crankshaft 56 will operate with an engine speed N1 and torque 
T1 , a driving shaft 22 can be rotated with an engine speed N2 and torque T2 by reviving the energy of a field G1 
from the clutch motor 30, and giving this to the assistant motor 40. In this way, it slides, namely, it gives a driving 
shaft 22 by making energy according to the rotational frequency difference Nc of a forward value in the clutch 
motor 30 into torque, and torque is changed. 

[0054] Next, Torque Te is operated with torque T2 with the rotational frequency N2 predetermined [ engine / 
50 ] in a rotational frequency Ne, and the case where the driving shaft 22 is rotating at the bigger rotational 
frequency N1 than a rotational frequency N2 is considered. In this condition, since it rotates to the hand of cut 
of a driving shaft 22 at the rotational frequency shown in the absolute value of the rotational frequency 
difference Nc (Ne~Nd) to an outer rotor 32, the clutch motor 30 functions as a usual motor, and the inner rotor 
34 of the clutch motor 30 gives rotational energy to a driving shaft 22 with the power from a dc-battery 94. On 
the other hand, if the 2nd drive circuit 92 is controlled by control CPU 90 to revive power by the assistant motor 
40, a regeneration current will flow in the three phase coil 44 by slipping between Rota 42 of the assistant motor 
40, and a stator 43. Here, if the 1st and 2nd drive circuits 91 and 92 are controlled by control CPU 90 so that 
the power revived by the assistant motor 40 is consumed by the clutch motor 30, it can drive, without using the 
power stored in the dc-battery 94 in the clutch motor 30. 

[0055] If it compares with drawing 4 , while the crankshaft 56 will operate with a rotational frequency N2 and 
torque T2, a driving shaft 22 can be rotated with a rotational frequency N1 and torque T1 by reviving the energy 
of a field G2 and field G3 from the assistant motor 40, and giving this to the clutch motor 30. 
[0056] In the power output unit 20 of an example, to such torque conversion, in addition, in addition, the energy 
outputted from an engine 50 (product of Torque Te and a rotational frequency Ne), By adjusting the electrical 
energy revived or consumed by the clutch motor 30, and the electrical energy consumed or revived by the 
assistant motor 40 Excessive electrical energy can be found out, a dc-battery 94 can be discharged, or electrical 
energy running short can be compensated with the power stored in the dc-battery 94, and the output energy 
from an engine 50 can be more efficiently outputted to a driving shaft 22 as power. 

[0057] Next, control of fixed-speed transit of the car by the power output unit 20 constituted in this way is 
explained. Fixed-speed transit of a car is performed when the desired target rate Vm is set up by the operator. 
A setup of the target rate Vm by the operator reads the vehicle speed of a car when directions of a setup of the 
target rate Vm are performed with a speed sensor 86, and has what sets this as the target rate Vm, and the 
thing which sets the desired vehicle speed as the target rate Vm regardless of the travel speed of a car. 
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[0058] Thus, if directions (setup of the target rate Vm) of fixed-speed transit are made by the operator, the 
control CPU 90 of a control unit 80 performs the initial manipulation routine of fixed-speed transit first 
illustrated to drawing 5 beforehand memorized by ROM90b, after that, will repeat the fixed-speed transit control 
routine illustrated to drawing 10 , and will be performed. Below the initial manipulation routine of fixed-speed 
transit is explained first, and a constant-speed-control routine is explained to it after that. 

[0059] If this routine is performed, the control CPU 90 of a control unit 80 will set up first the rate the operator 
was instructed to be as a target rate Vm (step S100), and will set up command value (henceforth output-torque 
command value) Td* of the torque which should be outputted to a driving shaft 22 on the map which was 
beforehand memorized by ROM90b based on this target rate Vm, and which is not illustrated (step S102). Here, 
the map which an example uses searches for the torque Td of the driving shaft 22 required to carry out fixed- 
speed transit of the car with the vehicle speed V by the road of a calm, level, and flat predetermined road 
surface condition by experiment, and uses each vehicle speed V and torque Td as a map as relation between th 
target rate Vm and output-torque command value Td*. Therefore, this map becomes settled with the property c 
an engine 50, the clutch motor 30, and the assistant motor 40, weight, a configuration of a car, etc. 
[0060] Next, it multiplies by the proportionality coefficient Kd and the target rate Vm is asked for target 
rotational frequency Nd* of the driving shaft 22 at the time of fixed-speed transit (step S104). Usually, since th 
rotational frequency Nd of a driving shaft 22 is in proportionality to the vehicle speed of a car, target rotational 
frequency Nd* multiplies by the proportionality coefficient Kd specified as the target rate Vm with a car, and is 
called for. Then, based on the output energy Pd which computed the output energy Pd searched for by count 
(Pd=Td*xNd*) (step SI 06), and computed it using output-torque command value Td* and target rotational 
frequency Nd*, processing which sets up target torque Te* of an engine 50 and target rotational frequency Ne* 
is performed (step S108). Here, since the energy which an engine 50 supplies is equal to the product of the 
torque Te of an engine 50, and an engine speed Ne, the relation between target torque Te* of the output energy 
Pd and an engine 50 and target engine-speed Ne* becomes Pd=Te*xNe*, and the combination of target torque 
Te* of an engine 50 which satisfies this relation, and target engine-speed Ne* exists innumerably. So, in this 
example, an engine 50 is operated in the condition that effectiveness is high as much as possible, to each outpu 
energy Pd. And it asks for target torque Te* of the engine 50 from which the operational status of an engine 50 
changes smoothly to change of the output energy Pd, and target rotational frequency Ne* by experiment etc. 
This shall be beforehand memorized as a map to ROM90b, and target torque Te* of an engine 50 and target 
rotational frequency Ne* corresponding to the output energy Pd searched for by step S103 shall be derived fro 
this map. 

[0061] Next, target torque Te* of the set-up engine 50 is set up as torque command value Tc* of the clutch 
motor 30 (step S1 10), and torque command value Ta* of the assistant motor 40 is computed by count 
(Ta*=Td*-Tc*) (step S1 12). here, torque command value Tc* of the clutch motor 30 and target torque Te* of < 
engine 50 are made into the same value at step S1 10 for operating an engine 50 to about 1 law by target torqui 
Te* and target rotational frequency Ne*. This is based on the torque Te of an engine 50 becoming settled by th 
torque committed as reaction of the torque made to act on a driving shaft 22, the load torque 30, i.e., the clutcl' 
motor, of an engine 50. 

[0062] In this way, a setup of target torque Te* of an engine 50 and target engine-speed Ne*, torque command 
value Tc* of the clutch motor 30, and torque command value Ta* of the assistant motor 40 performs control 
(step S1 14) of the clutch motor 30, control (step S1 16) of the assistant motor 40, and control (step S1 18) of ar 
engine 50 based on these set points. In addition, on account of illustration, although indicated as a step with 
separate control of the clutch motor 30, control of the assistant motor 40, and control of an engine 50, these 
control is performed in parallel to coincidence in fact. For example, while control CPU 90 performs control of th 
clutch motor 30 and the assistant motor 40 to coincidence using interruption processing, directions are 
transmitted to EFIECU70 by communication link, and EF1ECU70 is made to also perform control of an engine 5C 
to coincidence. 

[0063] In addition, in the example, since explanation was easy, it explained as an ideal condition that the 
transmission efficiency to the driving shaft 22 by the clutch motor 30 and the assistant motor 40 of Energy Pe 
which are outputted from an engine 50 is 100%, but in fact, since the effectiveness of both the motors 30 and 4 
also has loss in the 1st [ not 100% but ], and 2nd drive circuits 91 and 92, a transmission efficiency does not 
become 100%. For this reason, when the torque Tc and Ta of the clutch motor 30 and the assistant motor 40 is 
operated as a value as a command value, it will discharge from a dc-battery 94. Therefore, in case output enerj 
Pd of step SI 06 is **(ed) with a transmission efficiency, and it is coped with or torque command value Tc* of 
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both motors and Ta* are set up in fact, it is necessary to take into consideration the effectiveness of each 
motor and each drive circuit. Although the following explanation is also dealt with as an ideal condition since 
explanation is easy, it cannot be overemphasized in fact that it is necessary to carry out in consideration of such 
effectiveness. 

[0064] Control (step S114) of the clutch motor 30 is performed based on the clutch motor control processing 
illustrated to drawing 6 . As for control CPU 90, activation of this processing performs first processing into which 
it reads from a resolver 48 in angle~of-rotation thetad of a driving shaft 22 (step S122). Next, angle-of-rotation 
thetae of the crankshaft 56 of an engine 50 is inputted from a resolver 39 (step S124), and processing which 
asks for thetae whenever [ angular relation / of both shafts ] is performed (step S126). That is, theta c=theta e- 
theta d is calculated. 

[0065] Next, processing which detects the phase currents Iuc and Ivc which are flowing to U phase and V phase 
of the three phase coil 36 of the clutch motor 30 with the current detectors 95 and 96 is performed (step S128). 
Although the phase current is flowing to the three phase of U, V, and W, since the total is zero, it is sufficient if 
the current which flows to two phases is measured. In this way, coordinate transformation (three phase -2 
phase-number conversion) is performed using the phase current of the obtained three phase (step S130). 
Coprdinate transformation is changing into the current value of d shaft of the synchronous motor of a 
permanent-magnet type, and q shaft, and is performed by calculating a degree type (1). It is because an amount 
essential when the current of d shaft and q shaft controls torque performs coordinate transformation in the 
synchronous motor of a permanent-magnet type here. It is also possible to control from the first with a three 
phase. 
[0066] 
[Equation 1] 

r ide 1 _ (° c - 120 > sin ec [ Iuc 1 

I x< i c J I -oos(9c - 120) cos 6c Ivc ' 



(1) 



[0067] Next, after changing into a biaxial current value, processing which asks for current command value Idc* of 
each shaft searched for from torque command value Tc* in the clutch motor 30, Iqc*, the currents Idc and Iqc 
that actually flowed on each shaft, and deflection, and calculates the electrical-potential-difference command 
values Vdc and Vqc of each shaft is performed (step S132). That is, the following formulas (2) are calculated first 
and then a degree type (3) is calculated. Here, Kp 1 and 2 and Ki 1 and 2 are multipliers respectively. These 
multipliers are adjusted so that the property of the motor to apply may be suited. Moreover, the electrical- 
potential-difference command values Vdc and Vqc are calculated from the part (the 1st term of the bottom type 
(3) right-hand side) proportional to deflection **I with current command value I*, and an accumulated part (the 
2nd term of the right-hand side) of the past of i batch of deflection **I. 
[0068] 

[Equation 2] 
Aide = Idc* - Idc 
Alqc = Iqc* - Iqc (2) 

[0069] 
[Equation 3] 

Vdc - Kpl • Aide + ZKil • Aide 

Vqc = Kp2- AIqc+ZKi2- Alqc (3) 

[0070] Then, coordinate transformation (two phase -3 phase-number conversion) equivalent to the inverse 
transformation of the conversion which performed the electrical-potential-difference command value calculated 
in this way at step S130 is performed (step S134), and processing which asks for the electrical potential 
differences Vuc, Vvc, and Vwc actually impressed to the three phase coil 36 is performed. It asks for each 
electrical potential difference by the degree type (4). 
[0071] 
[Equation 4] 

fVuc] = AT cos 9c -sin 8c If Vdc 1 

IVvcJ V3 [ COS(0C . 12O) - sin( e C -120) jl 

Vwc = -Vuc -Vvc (4) 
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[0072] Since actual armature-voltage control is made by the transistor Tr1 of the 1st drive circuit 91 thru/or 
the on-off time amount of Tr6, it carries out PWM control of each transistor Tr1 thru/or the ON time amount of 
Tr6 so that it may become each electrical-potential-difference command value calculated by the formula (4) 
(stepS 136). 

[0073] In addition, if the time of forward torque acting the sign of torque command value Tc* on a driving shaft 
22 in the hand of cut of a crankshaft 56 is made forward, control of the clutch motor 30 Even if torque command 
value Tc* of a forward value is set up, when the rotational frequency Ne of an engine 50 is larger than the 
rotational frequency Nd of a driving shaft 22, (when the rotational frequency difference Nc (Ne-Nd) of a forward 
value arises) The regenerative control which generates the regeneration current according to the rotational 
frequency difference Nc is made. When a rotational frequency Ne is smaller than a rotational frequency Nd, 
(when the rotational frequency difference Nc (Ne~Nd) of a negative value arises) The power running control 
rotated to the hand of cut of a driving shaft 22 at the rotational frequency relatively shown in the absolute value 
of the rotational frequency difference Nc to a crankshaft 56 is made. Since the regenerative control of the 
clutch motor 30 and power running control control the transistor Tr1 of the 1st drive circuit 91 thru/or Tr6 so 
that the torque of a forward value acts on a driving shaft 22 by the permanent magnet 35 attached in both the 
outer rotors 32, and the rotating magnetic field produced according to the current which flows in the three phase 
coil 36 of the inner rotor 34 if torque command value Tc* is a forward value, they turn into the same switching 
control. That is, if the sign of torque command value Tc* is the same, even if control of the clutch motor 30 is 
regenerative control and it is power running control, it will become the same switching control. Therefore, clutch 
motor control processing of drawing 6 can perform any control. Moreover, since the direction of change of 
thetac becomes reverse whenever [ angular relation / of step S126 ] when torque command value Tc* is a 
negative value (i.e., when reversing the time of braking the driving shaft 22, and the car), clutch motor control 
processing of drawing 6 can also perform control at this time. 

[0074] Next, control (step S116 of drawing 5 ) of the assistant motor 40 is explained based on the assistant 
motor control processing illustrated to drawing 7 . In assistant motor control processing, control CPU 90 
performs processing (step S142) which detects angle-of-rotation thetad of a driving shaft 22 using a resolver 48 
first (step SI 40), and detects each phase current of the assistant motor 40 using the current detectors 97 and 
98 continuously. Then, the operation of the same coordinate transformation (step S144) as the clutch motor 30 
and the electrical-potential-difference command values Vda and Vqa is performed (step SI 46), backseat label 
conversion (step S148) of an electrical-potential-difference command value is performed further, the transistor 
Tr1 1 of the 2nd drive circuit 92 of the assistant motor 40 thru/or the on-off control time amount of Tr16 are 
found, and PWM control is performed (step S149). These processings are completely the same as that of what 
was performed about the clutch motor 30. 

[0075] Here, when torque command value Ta* is set up as a forward value, power running control is made, and 
as for the assistant motor 40, regenerative control is made when torque command value Ta* is set up as a 
negative value. However, power running control of the assistant motor 40 and regenerative control can both be 
performed by assistant motor control processing of drawing 7 like control of the clutch motor 30. Moreover, it is 
the same while the driving shaft 22 is rotating to the hand of cut and reverse sense of a crankshaft 56 (i.e., also 
when the car is going astern). In addition, the sign of torque command value Ta* of the assistant motor 40 made 
forward the time of forward torque acting on a driving shaft 22 in the hand of cut of a crankshaft 56. 
[0076] Next, control (step S1 18 of drawing 5 ) of an engine 50 is explained. Torque Te and a rotational frequency 
Ne are controlled so that control of an engine 50 will be in a steady operation condition on the operation point of 
target torque Te* set up in step SI 08 of drawing 5 , and target rotational frequency Ne*. In fact, target torque 
Te* of an engine 50 and target rotational frequency Ne* are transmitted to EFIECU70 by communication link 
from control CPU 90, and opening control of a throttle valve 66 and fuel-injection control from a fuel injection 
valve 51 are performed based on this target torque Te* and target rotational frequency Ne*. Opening control of 
a throttle valve 66 is performed based on the throttle-valve opening control routine shown in drawing 8 , and 
fuel-injection control is performed by the fuel-injection control manipulation routine shown in drawing 9 . Each of 
these routines are repeatedly performed for every predetermined time. Hereafter, each routine is explained 
briefly. 

[0077] If a throttle-valve opening control routine is performed, EFIECU70 will perform processing (step S152) 
which reads the opening BP of the throttle valve 66 first detected by the throttle-valve position sensor 67, and 
processing which reads the rotational frequency Ne of an engine 50 (step S154). In EFIECU70, what was 
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detected by the engine-speed sensor 76 prepared for the distributor 60 is used for the engine speed Ne of an 
engine 50. Although it can also ask from angle-of-rotation thetae of the crankshaft 56 read from the resolver 39, 
information will be received from a control unit 80 by communication link in this case. 

[0078] Next, based on the output energy Pd searched for at step S 106 of drawing 5 , the basic opening BPF of a 
throttle valve 66 is set up (step S156). It asks for the opening BP of the throttle valve 66 from which an engine 
50 will be in a steady operation condition to each output energy Pd in the example on the operation point of 
target torque Te* set up based on each output energy Pd, and target engine-speed Ne* by experiment etc. This 
shall be beforehand memorized as a map to ROM with which EFIECU70 is equipped and which is not illustrated, 
and the opening BP which corresponds from this map to the given output energy Pd shall be derived as basic 
opening BPF. 

[0079] Then, processing which computes opening command value BP* by the degree type (5) using the basic 
opening BPF and the rotational frequency Ne, and target rotational frequency Ne* which were obtained is 
performed (step S158). Here, ke in a formula is a proportionality constant. Thus, by setting up opening command 
value BP*, by target rotational frequency Ne*, it is stabilized and an engine 50 is operated. 
[0080] 

BP*=ke(Ne*-Ne)+BPF — (5) 

[0081] If opening command value BP* is set up, deflection **BP will be computed by subtracting Opening BP 
from opening command value BP* (step S160), processing only deflection ** BP makes [ processing ] a throttle 
valve 66 drive [ processing ] with an actuator 68 will be performed (step S162), and this routine will be ended. 
[0082] Next, fuel-injection control is explained based on the fuel-injection control manipulation routine illustrated 
to drawing 9 . If this routine is performed, EFIECU70 will perform processing (step S164) which inputs the 
rotational frequency Ne of an engine 50 first, and processing which inputs the inhalation air content Q (step 
S166). The inhalation air content Q is calculable at the negative pressure of the inlet pipe detected by the inlet- 
pipe negative pressure sensor 72, and the rotational frequency Ne of an engine 50. 

[0083] Then, the basic fuel oil consumption TP is computed according to a degree type (6) using the inhalation 
air content Q inputted at steps S164 and S166, and a rotational frequency Ne (step S168). In addition, kt in a 
formula is a constant. 
[0084] TP=kt-Q/Ne — (6) 

[0085] In this way, the real fuel oil consumption TAU is computed by applying various correction factors so that 
the calculated basic fuel oil consumption TP may be followed at a degree type (7) (step S170). Integral control 
action gradually decreases until it becomes a value corresponding to the Lean condition here after FAF's being 
an air-fuel ratio correction factor defined from the condition of Lean Rich of the gaseous mixture detected by 
the air-fuel ratio sensor which is not illustrated, integral control action's increasing gradually until the output of 
an air-fuel ratio sensor serves as a value corresponding to the rich condition of gaseous mixture, and being in a 
rich condition. FWL is a warming-up increase-in-quantity correction factor, and cooling water temperature takes 
1.0 or more values between 60 degrees C or less, alpha and beta are other correction factors, for example, the 
correction factor about an intake temperature correction, transient amendment, supply voltage amendment, etc. 
corresponds. 
[0086] 

TAU=TP-FAF-FWL-alpha-beta — (7) 

[0087] If the real fuel oil consumption TAU is computed at step S170, the fuel injection duration which is 
equivalent to fuel oil consumption TAU as a matter of fact will be set to the counter which decides on the valve- 
opening time amount of a fuel injection valve 51 and which is not illustrated (step S172). Consequently, in the 
fuel injection valve drive manipulation routine which is not illustrated, the valve-opening drive of the fuel 
injection valve 51 is carried out, and the fuel of an initial complement is injected only for the valve-opening time 
amount set to that counter by the suction port of an engine 50. 

[0088] By control explained above, a car runs the rate near the target rate Vm. Although the vehicle speed 
serves as the target rate Vm in above-mentioned control while running the road of a road surface condition 
predetermined on a calm and level flat way, fixed-speed transit is not carried out in fact in many cases at the 
target rate Vm set up according to the inclination of a wind or a road surface, and the road surface condition. In 
the example, control based on the fixed-speed transit control routine which will replace with above-mentioned 
control and will be illustrated to drawing 10 by above-mentioned control if a car becomes a rate near the target 
rate Vm is performed. In addition, when a setup of the target rate Vm by the operator makes the vehicle speed 
of a car when directions of a setup are performed the target rate Vm, immediately after step S100 thru/or S112 
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are performed among processings of drawing 5 , control based on the fixed-speed transit control routine of 
drawing 10 is performed. 

[0089] If a fixed-speed transit control routine is performed, it will calculate velocity-error **V by the control 
CPU 90 of a control unit 80 performing processing which reads the vehicle speed V first detected by the speed 
sensor 86 (step S174X and reducing the vehicle speed V read from the target rate Vm (step S176). And the new 
basic output energy Pdf is computed by the degree type (8) using calculated velocity-error **V and the last 
basic output energy Pdf (step S178). Here, the last basic output energy Pdf is the new basic output energy Pdf 
set up at step SI 78, when this routine is performed last time, and when this routine begins and is performed, the 
output energy Pd set up at step S106 of the routine of drawing 5 is used as last basic output energy Pdf. 
Moreover, Kv1 in a formula (8) is a proportionality constant. 
[0090] 

Pdf = the last Pdf*-Kv1and**V — (8) 

[0091] Next, the remaining capacity BRM of the dc-battery 94 detected by the remaining capacity detector 99 is 
inputted (step S180), and the remaining capacity BRM of the inputted dc-battery 94 judges whether it is in the 
range set up by a threshold B1 and threshold B-2 (step S182). Here, a threshold B1 is set up as a value of the 
remaining capacity which starts charge of a dc-battery 94, and the value is defined in consideration of remaining 
capacity required to carry out predetermined .time transit of the car by the assistant motor 40 etc., where 
remaining capacity and an engine 50 required to start an engine 50 are suspended. Threshold B-2 is set up as 
remaining capacity which starts discharge of a dc-battery 94, and the value is set that the capacity which can 
accumulate the power revived by the clutch motor 30 or the assistant motor 40 from the driving shaft 22 which 
is carrying out the rotation drive when a car is made to brake remains in a dc-battery 94. 

[0092] When there is remaining capacity BRM within limits defined by the threshold B1 and threshold B-2, the 
basic output energy Pdf is set as the output energy Pd as it is (step S186). The output energy Pd is set up as a 
value which added the charge energy Pbi to the basic output energy Pdf when remaining capacity BRM was less 
than [ threshold B1 ] (step S184), and when remaining capacity BRM is more than threshold B~2, the output 
energy Pd is set up as a value which subtracted spark discharge energy Pbo from the basic output energy Pdf 
(step S188). Here, the charge energy Pbi is the energy for charging a dc-battery 94, and is set up based on the 
remaining capacity BRM of a predetermined value or a dc-battery 94. Moreover, spark discharge energy Pbo is 
energy which discharges from a dc-battery 94, and is set up based on a predetermined value or the remaining 
capacity BRM of a dc-battery 94. 

[0093] In this way, if the output energy Pd is set up, this output energy Pd will be **(ed) by target torque Te* of 
an engine 50, it will ask for target rotational frequency Ne* of an engine 50 (step SI 90), and torque command 
value Ta* of the assistant motor 40 will be calculated by the degree type (9) using last torque command value 
Ta* and velocity-error **V (step SI 92). Here, the last torque command value Ta* is new torque command value 
Ta* set up at step S192, when this routine is performed last time, and when this routine begins and is performed, 
torque command value Ta* set up at step S1 12 of the routine of drawing 5 is used as last torque command 
value Ta*. Moreover, among a formula (9), Kv2 is a proportionality constant and has the above-mentioned 
proportionality constant Kv1 and the relation of a degree type (10). 
[0094] 

Ta* = the last Ta*+Kv2and**V — (9) 
Kv2=Kv1/Nd — (10) 

[0095] In this way, a setup of target rotational frequency Ne* of an engine 50 and torque command value Ta* of 
the assistant motor 40 performs control (step S194) of the clutch motor 30, control (step S196) of the assistant 
motor 40, and control (step S198) of an engine 50 using the set-up set point. Since these the control of each is 
the same as each control of step S114 of drawing 5 thru/or S118 mentioned above, the detailed explanation is 
omitted. In addition, although only target engine-speed Ne* of an engine 50 and torque command value Ta* of 
the assistant motor 40 are set up among the set points required for these control in the fixed-speed transit 
control routine, that to which target torque Te* of an engine 50 and torque command value Tc* of the clutch 
motor 30 were set at steps S108 and S1 10 of drawing 5 is used. 

[0096] Next, by performing such a fixed-speed transit control routine explains signs that the vehicle speed V is 
maintained at the target rate Vm. First, when the remaining capacity BRM of a dc-battery 94 is in the range 
(henceforth the proper range) set up by a threshold B1 and threshold B-2, signs that the vehicle speed V of a 
car is maintained at the target rate Vm are explained based on drawing 1 1 which illustrates this situation. In the 
fixed-speed transit control routine of drawing 10 , by the inclination of a wind or a road, if only velocity-error 
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**V 1 becomes small, the vehicle speed V from the target rate Vm While setting up the basic output energy Pdf 
with which value Kv1 and **V1 were added to the last basic output energy Pdf as output energy Pd (steps S178 
and S186) Based on this set-up output energy Pd, target rotational frequency Ne* of an engine 50 is calculated 
(step S190). Torque command value Ta* of the assistant motor 40 is set up as what added value Kv2 and **V1 
which becomes settled according to velocity-error **V1 in the last torque command value Ta* at the same time 
it controls an engine 50 (step S198) (step S192). The assistant motor 40 is controlled (step S196). 
[0097] Consequently, as shown in drawing 1 1 , since only value Kv2 and **V 1 are increased immediately, as for 
velocity-error **V of the vehicle speed V and the target rate Vm, the torque Ta of the assistant motor 40 by 
which a direct output is carried out to the driving shaft 22 as an output shaft of power is negated, and the 
vehicle speed V is maintained at the target rate Vm. By quick torque change of such an assistant motor 40, even 
if velocity-error **V arises, the deflection is immediately made small and the vehicle speed V is made into the 
target rate Vm. The energy Pe which cannot operate by target engine-speed Ne* immediately since the 
responsibility is low as compared with torque change of the assistant motor 40, although it is controlled so that, 
as for an engine 50, target engine-speed Ne* will newly be set up on the other hand and the opening of a 
throttle valve 66 will also be in target operational status immediately, but is outputted from an engine 50 is 
overdue, and desired value (output energy Pd) is reached. Therefore, the power which the increment in torque of 
the assistant motor 40 takes can be provided with the energy Pe outputted from an engine 50. In the example, 
the power which will be insufficient by the time an engine 50 results in target operational status is supplied from 
a dc-battery 94. 

[0098] In this way, if velocity-error **V2 arise at the vehicle speed V and the target rate Vm again after the 
vehicle speed V is maintained at the target rate Vm, while the energy Pe outputted in the direction which 
negates these velocity-error **V2 from an engine 50 is fluctuated, torque command value Ta* of the assistant 
motor 40 will be fluctuated, and velocity-error **V2 will be negated, and let the vehicle speed V be the target 
rate Vm. Under the present circumstances, although the power of excess and deficiency arises to the power 
which torque change of the assistant motor 40 takes since the responsibility of change of the energy Pe 
outputted from an engine 50 to the responsibility of torque change of the assistant motor 40 is low, the power of 
this excess and deficiency is adjusted by the charge and discharge of a dc-battery 94. 

[0099] The situation of change of the operation point of the engine 50 at the time of negating velocity-error **V 
of the vehicle speed V and the target rate Vm and the operation point of a driving shaft 22 is shown in drawing 
12 and drawing 13 . Drawing 12 is the situation of change when the rotational frequency Ne of an engine 50 is 
larger than the rotational frequency Nd of a driving shaft 22, and drawing 1313 is the situation of change when 
the rotational frequency Ne of an engine 50 is smaller than the rotational frequency Nd of a driving shaft 22. 
[0100] When the engine speed Ne of an engine 50 is larger than the engine speed Nd of a driving shaft 22, as 
shown in drawing 12 , the operation point of an engine 50 and a driving shaft 22 is changed. Namely, the engine 
50 Velocity-error **V is negated from the operation point PE 1 (Torque Te, rotational frequency Ne1) on a 
curve with the same energy of the output energy Pd 1 which is energy required to maintain the vehicle speed V 
at the target rate Vm before velocity-error **V arises. Again, although maintained at the target rate Vm, the 
vehicle speed V Energy only augend Kv1and**V of required energy among the operation points on the same 
curve of the energy of the output energy Pd 2 higher than the output energy Pd 1 The operation point PE 2 with 
a but big rotational frequency with same operation point PE 1 and torque It is changed into (Torque Te and a 
rotational frequency Ne2). And a driving shaft 22 is followed on modification of the operation point of this engine 
50. the operation point PE 1 and the operation point PD 1 (an output torque Td1 — ) on a curve with the same 
energy The operation point PD 1 and a rotational frequency are changed into the same operation point PD 2 (an 
output torque Td2, rotational frequency Nd) with an output torque but big [ value Kv2and**V ] from a rotational 
frequency Nd among the operation point PE 2 and the operation point on a curve with the same energy. Augend 
Kv2 and **V of the output torque of this driving shaft 22 are performed when only value Kv2and**V increase 
the torque Ta of the assistant motor 40 at step S192 of a fixed-speed transit control routine. In addition, since 
the torque Te of an engine 50 is kept constant, the torque Tc of the clutch motor 30 is not changed. 
[0101] When the rotational frequency Ne of an engine 50 is smaller than the rotational frequency Nd of a driving 
shaft 22 As shown in drawing 13 , like the time when the rotational frequency Ne of an engine 50 is larger than 
the rotational frequency Nd of a driving shaft 22 An engine 50 is changed into operation in the operation point 
PE 2 (Torque Te, rotational frequency Ne2) from the operation point PE 1 (Torque Te, rotational frequency Nel). 
A driving shaft 22 is changed into operation in the operation point PD 2 (an output torque Td2, rotational 
frequency Nd) from the operation point PD 1 (an output torque Td1, rotational frequency Nd). In this case, since 
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regenerative control of the assistant motor 40 is carried out based on the torque Ta of a negative value, the 
increment in Torque Ta is expressed by increasing only value Kv2and**V as that to which that absolute value 
becomes small. In addition, in drawing 13 , although the engine speed Nd of a driving shaft 22 was shown about 
the case of being bigger than the engine speed Ne2 of an engine 50 Although the engine speed Nd of a driving 
shaft 22 is larger than the engine speed Ne1 of an engine 50, when smaller than an engine speed Ne2 Since it will 
be in the condition of drawing 1 2 by modification of the operation point of an engine 50, the clutch motor 30 will 
be changed into regenerative control from power running control, and the assistant motor 40 will be conversely 
changed into power running control from regenerative control. 

[01 02] Next, the vehicle speed V explains based on drawing 14 as which the remaining capacity BRM of a dc- 
battery 94 illustrates this situation about signs that it is maintained at the proper range, at the target rate Vm at 
the fixed time. When it detects that the remaining capacity BRM of a dc-battery 94 is less than [ threshold B1 ], 
in the fixed-speed transit control routine of drawing 10 While setting up the output energy Pd as what added the 
charge energy Pbi to the basic output energy Pdf (step S184) Since target engine-speed Ne* of an engine 50 is 
calculated based on this set-up output energy Pd (step SI 90) and an engine 50 is controlled (step S198), as 
shown in drawing 14 Only the charge energy Pbi increases the energy Pd which should be outputted from an 
engine 50. On the other hand, since it is kept constant since torque command value Tc* of the clutch motor 30 
does not have modification in target torque Te* of an engine 50, and torque command value Ta* of jthe assistant 
motor 40 does not produce velocity-error **V at the vehicle speed V and the target rate Vm of a car, either and 
it is kept constant, the energy transmitted to a driving shaft 22 from the clutch motor 30 and the assistant 
motor 40 before and after the increment in the energy Pd outputted from an engine 50 is equal. Therefore, all 
the increment of the energy Pd outputted from an engine 50 will be used for charge of a dc-battery 94. 
[0103] The situation of change of the operation point of the engine 50 in the case of charge of such a dc- 
battery 94 and the operation point of a driving shaft 22 is shown in drawing 15 and drawing 16 . Drawing 15 is the 
situation of change when the rotational frequency Ne of an engine 50 is larger than the rotational frequency Nd 
of a driving shaft 22, and drawing 16 is the situation of change when the rotational frequency Ne of an engine 50 
is smaller than the rotational frequency Nd of a driving shaft 22. 

[01 04] As shown in drawing 15 and drawing 16 , an engine 50 Although maintained at the target rate Vm, the 
vehicle speed V the operation point PE 1 (Torque Te — ) on a curve with same basic output energy Pdf and 
energy which are required energy Although the operation point PE 1 and torque are changed into the same 
operation point PE 2 (Torque Te, engine speed Ne2) with a but big engine speed from an engine speed Ne1 
among the operation points on a curve with the energy same [ the charge energy Pbi required for charge of a 
dc-battery 94 ] with high energy A driving shaft 22 will be operated irrespective of modification of the operation 
point of an engine 50 on the operation point PE 1 and the operation point PD 1 (an output torque Td1, rotational 
frequency Nd) on a curve with the same energy. Therefore, on energy balance, since the energy expressed in the 
field Gbi in drawing equivalent to the increment (Ne2-Ne1) of the rotational frequency Ne of an engine 50 is 
found out as excessive energy, charge of a dc-battery 94 is performed by the energy of this surplus. 
[0105] The energy expressed in the field Gbi which is excessive energy In the time when the rotational 
frequency Ne of the engine 50 of drawing 1 5 is larger than the rotational frequency Nd of a driving shaft 22 From 
the rotational frequency difference Nc which is the deflection of the rotational frequency Ne of an engine 50 and 
the rotational frequency Nd of a driving shaft 22 being a forward value, and the deflection increasing It is found 
out as an increment in the power by the regenerative control of the clutch motor 30 revived. In the time when 
the rotational frequency Ne of the engine 50 of drawing 16 is smaller than the rotational frequency Nd of a 
driving shaft 22 The engine-speed difference Nc is a negative value, and since the deflection decreases, it will be 
found out as reduction of power required for power running control of the clutch motor 30. In addition, although 
drawing 16 showed the engine speed Nd of a driving shaft 22 about the case of being bigger than the engine 
speed Ne2 of an engine 50, and the engine speed Nd of a driving shaft 22 is larger than the engine speed Ne1 of 
an engine 50, when smaller than an engine speed Ne2, the clutch motor 30 will be changed into regenerative 
control from power running control by modification of the operation point of an engine 50. 
[0106] When it detects that the remaining capacity BRM of a dc-battery 94 is more than threshold B~2, 
moreover, in the fixed-speed transit control routine of drawing 10 While setting up the output energy Pd as what 
subtracted spark discharge energy Pbo from the basic output energy Pdf (step S188) Since target engine-speed 
Ne* of an engine 50 is calculated based on this set-up output energy Pd (step S190) and an engine 50 is 
controlled (step S198), as shown in drawing 14 As for the energy Pd which should be outputted from an engine 
50, only spark discharge energy Pbo decreases. Since torque command value Tc* of the clutch motor 30 and the 
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assistant motor 40 and Ta* do not change before and after reduction of the energy Pd outputted from an engine 
50 like the time of the remaining capacity BRM of the above-mentioned dc-battery 94 being less than 
[ threshold B1 ], the energy outputted to a driving shaft 22 from both the motors 30 and 40 is equal Therefore, 
only the part to which the energy Pd outputted from an engine 50 decreased will run short of energy, and this 
insufficiency will be provided with the power which discharges from a dc-battery 94. 

[0107] The situation of change of the operation point of the engine 50 in the case of discharge of such a dc- 
battery 94 and the operation point of a driving shaft 22 is shown in drawing 17 and drawing 18 . Drawing 1 7 is the 
situation of change when the rotational frequency Ne of an engine 50 is larger than the rotational frequency Nd 
of a driving shaft 22, and drawing 18 is the situation of change when the rotational frequency Ne of an engine 50 
is smaller than the rotational frequency Nd of a driving shaft 22. 

[0108] As shown in drawing 17 and drawing 18 , an engine 50 Although maintained at the target rate Vm, the 
vehicle speed V the operation point PE 1 (Torque Te — ) on the same energy curve of the basic output energy 
Pdf which is required energy Although the operation point PE 1 and torque are changed into the same operation 
point PE 2 (Torque Te, engine speed Ne2) with a but big engine speed from an engine speed Ne1 among the 
operation points on a curve only with the spark discharge energy Pbo same [ energy with low energy ] which 
discharges from a dc-battery 94 A driving shaft 22 will be operated irrespective of modification of the operation 
point of an engine 50 on the operation point PE 1 and the operation point PD 1 (an output torque Td1, rotational 
frequency Nd) on a curve with the same energy. Therefore, the energy expressed in the field Gbo in drawing 
equivalent to the decrement (Ne2~Ne1) of the rotational frequency Ne of an engine 50 will run short on energy 
balance, and meals will be provided with the power with which this insufficiency discharges from a dc-battery 94. 

[0109] The energy expressed in the field Gbo which is the insufficiency of energy In the time when the rotational 
frequency Ne of the engine 50 of drawing 1 7 is larger than the rotational frequency Nd of a driving shaft 22 It is 
expressed as reduction of the power by the regenerative control of the clutch motor 30 accompanying reduction 
of the engine-speed difference Nc of a positive number revived. It is expressed with the time when the rotational 
frequency Ne of the engine 50 of drawing 1 8 R> 8 is smaller than the rotational frequency Nd of a driving shaft 
22 as an increment in power required for power running control of the clutch motor 30 accompanying the 
increment in the deflection of the rotational frequency difference Nc of a negative number. In addition, although 
drawing 17 showed the engine speed Nd of a driving shaft 22 about the case of being smaller than the engine 
speed Ne2 of an engine 50, and the engine speed Nd of a driving shaft 22 is smaller than the engine speed Ne1 
of an engine 50, when larger than an engine speed Ne2, the clutch motor 30 will be changed into power running 
control from regenerative control by modification of the operation point of an engine 50. 

[01 10] Next, signs that control based on velocity-error **V and control of the charge and discharge of a dc- 
battery 94 are performed to coincidence are explained based on drawing 19 which illustrates this situation. This 
actuation combines the control based on velocity-error **V explained using drawing 1 1 , and control of the 
charge and discharge of the dc-battery 94 explained using drawing 14 . Actuation when velocity-error **V arises 
from charge initiation of a dc-battery 94 before charge termination was shown in drawing 19 . 
[01 1 1] If it detects that the remaining capacity BRM of a dc-battery 94 is less than [ threshold B1 ] so that it 
may illustrate, since the energy Pd which should be outputted from an engine 50 is set up as a value with which 
the charge energy Pbi required for charge of a dc~battery 94 was added to the basic output energy Pdf, a dc- 
battery 94 will be charged by the added charge energy Pbi. In this condition, as mentioned above, torque 
command value Tc* of the clutch motor 30 and the assistant motor 40 and Ta* do not change. If velocity-error 
**V3 arise during charge of such a dc-battery 94, since only value Kv1 and **V 3 of energy required for the 
basic output energy Pdf to negate these velocity-error **V3 are added, only these value Kv1 and **V 3 will 
increase the energy Pd which should be outputted from an engine 50. And this energy that increased is given to 
a driving shaft 22 from the assistant motor 40 because only value Kv2 and **V 3 increase torque command 
value Ta* of the assistant motor 40, velocity-error **V3 are negated, and the vehicle speed V serves as the 
target rate Vm. In addition, in this condition, only the value (Pbi+Kv1 and **V3) is increasing the energy Pe 
outputted from an engine 50, in view of before charge of a dc-battery 94. 

[01 12] Then, if the remaining capacity BRM of a dc-battery 94 becomes larger than a threshold B1, as for the 
energy Pd which should output them from an engine 50 since a stop and the basic output energy Pdf are set as 
the output energy Pd as it is, only the charge energy Pbi will decrease adding the charge energy Pbi to the basic 
output energy Pdf, and setting up the output energy Pd. In this condition, since the condition that only value Kv1 
and **V 3 based on velocity-error **V3 in the basic output energy Pdf were increased is continued, in view of 
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before charge of a dc-battery 94, only value Kv1 and **V 3 are increasing and, as for the energy Pe outputted 
from an engine 50, the torque Ta of the assistant motor 40 is increasing only value Kv2 and **V 3. 
[01 13] The situation of change of the operation point of the engine 50 in the case of the control based on such 
velocity-error **V and control of the charge and discharge of a dc-battery 94 and the operation point of a 
driving shaft 22 is shown in drawing 2020 and drawing 21 . Drawing 20 is the situation of change when the 
rotational frequency Ne of an engine 50 is larger than the rotational frequency Nd of a driving shaft 22, and 
drawing 21 is the situation of change when the rotational frequency Ne of an engine 50 is smaller than the 
rotational frequency Nd of a driving shaft 22. 

[01 14] As shown in drawing 20 and drawing 21 , when starting charge of a dc-battery 94 An engine 50 Although 
maintained at the target rate Vm, the vehicle speed V the operation point PE 1 (Torque Te — ) on a curve with 
same output energy Pd 1 and energy which are required energy The operation point PE 1 and torque are 
changed into the same operation point PE 2 (Torque Te, engine speed Ne2) with a but big engine speed from an 
engine speed Ne1 among the operation points on a curve with the energy same [ the charge energy Pbi required 
for charge of a dc-battery 94 ] with high energy. At this time, a driving shaft 22 is operated irrespective of 
modification of the operation point of an engine 50 on the operation point PE 1 and the operation point PD 1 (an 
output torque Td1, rotational frequency Nd) on a curve with the same energy. Consequently, the energy 
expressed in the field Gbi in drawing equivalent to the increment (Ne2-Ne1) of the rotational frequency Ne of an 
engine 50 is found out as excessive energy, and charge of a dc-battery 94 is performed by this energy. 
[01 15] When velocity-error **V3 arise in this condition, an engine 50 Although the energy which added the 
charge energy Pbi to the output energy Pd 1 negates velocity-error **V3 from the operation point PE 2 (Torque 
Te, rotational frequency Ne2) on the same curve and maintains the vehicle speed V at the target rate Vm again 
The energy with which the charge energy Pbi was added to the high output energy Pd 2 of energy only augend 
Kv1 and **V 3 of required energy among the operation points on the same curve The operation point PE 3 with 
a but big rotational frequency with same operation point PE 2 and torque It is changed into (Torque Te and a 
rotational frequency Ne3). At this time, the torque Ta of the assistant motor 40 Since only value Kv2 and **V 3 
are increased, a driving shaft 22 The operation point PD 1 The output energy Pd 2 and energy higher than this 
operation point PD 1 only value Kv1 and **V 3 among the operation points on the same curve from (an output 
torque Td1 and a rotational frequency Nd) The operation point PD 2 with an output torque but big [ value 
Kv2and**V ] with same operation point PD 1 and rotational frequency It is changed into (an output torque Td2 
and a rotational frequency Nd). Velocity-error **V is negated by the increment in torque of such an assistant 
motor 40, and the vehicle speed V serves as the target rate Vm. In addition, since the deflection of only the 
charge energy Pbi is continuing also in this condition to the output energy from an engine 50, and the energy 
transmitted to a driving shaft 22, a dc-battery 94 continues being charged by this charge energy Pbi irrespective 
of the increment in torque of the assistant motor 40. 

[01 16] When ending charge of a dc-battery 94, an engine 50 the operation point PE 3 (Torque Te — ) on a curve 
with the same energy with which the charge energy Pbi was added to the output energy Pd 2 From an engine 
speed Ne3, among the operation points on a curve only with the charge energy [ required for charge of a dc- 
battery 94 ] Pbi same [ the low output energy Pd 2 and the energy of energy ] The operation point PE 4 with a 
but small engine speed with same operation point PE 1 and torque It is changed into (Torque Te and a rotational 
frequency Ne4). At this time, a driving shaft 22 is operated irrespective of modification of the operation point of 
an engine 50 on the operation point PD 2 (an output torque Td2, rotational frequency Nd) on a curve with same 
output energy Pd 2 and energy. Consequently, since energy with same operation point PE 4 of an engine 50 and 
operation point PD of a driving shaft 22 2 serves as the operation point on the same curve, torque conversion of 
all the power outputted from an engine 50 will be carried out by the clutch motor 30 and the assistant motor 40, 
it will be outputted to a driving shaft 22, and the charge and discharge from a dc-battery 94 are lost. 
[01 17] In addition, although drawing 21 showed the engine speed Nd of a driving shaft 22 about the case of being 
bigger than the engine speed Ne3 of an engine 50, the engine speed Nd of a driving shaft 22 is larger than the 
engine speed Ne1 of an engine 50 and it is larger than the engine speed Ne2 when smaller than an engine speed 
Ne2, when smaller than an engine speed Ne3, the clutch motor 30 will be changed into regenerative control from 
power running control by modification of the operation point of an engine 50. 

[0118] In addition, although only actuation when velocity-error **V of a forward value arises from charge 
initiation of a dc-battery 94 before charge termination was shown in drawing 19 thru/or drawing 21 Actuation 
when velocity-error **V of a forward or negative value arises from actuation when velocity-error **V of a 
negative value arises from charge initiation of a dc-battery 94 before charge termination, and discharge starting 
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of a dc-battery 94 before discharge termination can be considered the same way. 

[01 19] According to the power output unit 20 of the 1st example explained above, since the torque of the 
assistant motor 40 is fluctuated while fluctuating the energy Pe outputted from an engine 50, even if velocity- 
error **V arises at the vehicle speed V and the target rate Vm, velocity-error **V can be negated and the 
vehicle speed V can be made into the target rate Vm. And since the change in the torque of the assistant motor 
40 is immediately performed by the charge and discharge of a dc-battery 94, velocity-error **V is canceled 
immediately and the vehicle speed V is maintained at the target rate Vm. Consequently, the vehicle speed V can 
be made into the target rate Vm in a high precision. Moreover, since torque Tc of the clutch motor 30 was made 
into the value fixed irrespective of the existence of velocity-error **V, it only fluctuates the torque Ta of the 
assistant motor 40, and can control it to maintain the vehicle speed V at the target rate Vm. 
[0120] Moreover, according to the power output unit 20 of the 1st example, when there is no remaining capacity 
BRM of a dc-battery 94 in the proper range, remaining capacity BRM can be carried out within proper limits by 
performing the charge and discharge of a dc-battery 94. And the change in energy corresponding to the charge 
and discharge of a dc-battery 94 can be performed with the energy Pe outputted from an engine 50. 
[0121] In addition, although the power output unit 20 of the 1st example shall perform control based on travel- 
speed deflection **V which is control of fixed-speed transit, and control of the charge and discharge of a dc- 
battery 94 to coincidence by the fixed-speed transit control routine, it is good also as what performs only 
control based on velocity-error **V. In this case, step S180 of the fixed-speed transit control routine of drawing 
10R>0 thru/or S188 become unnecessary. 

[0122] Moreover, although torque command value Ta* of the assistant motor 40 was controlled by the power 
output unit 20 of the 1st example to negate this velocity-error **V for control of fixed-speed transit based on 
velocity-error **V of the vehicle speed V and the target rate Vm It is good also as what in addition to the 
control based on velocity-error **V calculates the amount of differential of the vehicle speed V, i.e., rate of 
change, and controls torque command value Ta* of the assistant motor 40 based on this rate of change. If it 
carries out like this, it is stabilized more and the vehicle speed V can be maintained at the target rate Vm. 
[0123] When target engine-speed Ne* is set up, opening command value BP* is set up, and the power output 
unit 20 of the 1st example is available also as a thing to depend on the engine speed Ne of an engine 50 and 
which does not carry out feedback control, although feedback control of opening command value BP* shall be 
carried out at the engine speed Ne of an engine 50 by control of the opening BP of a throttle valve 66. 
[0124] Although velocity-error **V arose, the charge and discharge of the dc-battery 94 were carried out, or 
target torque Te* of an engine 50 was not smoothly changed to the change in the output energy Pd in the case 
and target rotational frequency Ne* of an engine 50 was changed in the power output unit 20 of the 1st example, 
it is good also as that to which target torque Te* is also changed. In this case, it replaces with processing of 
steps S190 and S192 of the fixed-speed transit control routine of drawing 10 , and step S290 illustrated to the 
fixed-speed transit control routine of drawing 22 thru/or processing of S293 are performed. Namely, after setting 
up the output energy Pd by step S184 of the fixed-speed transit control routine of drawing 10 thru/or S188, 
first, the same with having set up at step S108 of the initial manipulation routine of fixed-speed transit of 
drawing 5 An engine 50 is operated in the condition that effectiveness is high as much as possible, to the set-up 
output energy Pd. And target torque Te* of the engine 50 from which the operational status of an engine 50 
changes smoothly to change of the output energy Pd, and target rotational frequency Ne* are set up (step 

5290) . Then, target torque Te* of an engine 50 is set as torque command value Tc* of the clutch motor 30 (step 

5291) , and torque deflection **Tc of the clutch motor 30 is calculated by the degree type (1 1). And torque 
command value Ta* of the assistant motor 40 is computed by the degree type (12). 

[0125] 

**Tc=Tc* - The last Tc* — (11) 

Ta* = the last Ta*-**Tc+Kv2 and **V — (12) 

[0126] Here, although torque deflection **Tc of the clutch motor 30 is subtracted from torque command value 
Ta* computed by the formula (9) in a formula (12) compared with the formula (9) mentioned above, since the 
torque Tc of the clutch motor 30 changes by changing target torque Te* of an engine 50 with the change in the 
output energy Pd, this is for negating a part for the change. 

[0127] The situation of change of the operation point of the engine 50 at the time of changing target torque Te* 
of an engine 50 and target engine-speed Ne* with the change in such output energy Pd and the operation point 
of a driving shaft 22 is shown in drawing 23 and drawing 2424 . Drawing 23 is the situation of change when the 
rotational frequency Ne of an engine 50 is larger than the rotational frequency Nd of a driving shaft 22, and 
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drawing 24 is the situation of change when the rotational frequency Ne of an engine 50 is smaller than the 
rotational frequency Nd of a driving shaft 22. 

[01 28] As shown in drawing 23 and drawing 24 , an engine 50 The output energy Pd 1 and energy among the 
operation points on the same curve among the operation points on a curve with same output energy Pd 2 and 
energy from the high operation point PE 1 (torque Te 1, rotational frequency Ne1) of effectiveness The high 
operation point PE 2 of effectiveness It is changed into (torque Te 1 and a rotational frequency Ne2). A driving 
shaft 22 It follows on modification of the operation point of this engine 50. the operation point PE 1 and the 
operation point PD 1 (an output torque Tdl — ) on a curve with the same energy Torque is changed into the 
operation [ with same operation point PD 1 and rotational frequency ] point PD 2 (an output torque Td2, 
rotational frequency Nd) only with but big value Kv2and**V from a rotational frequency Nd among the operation 
point PE 2 and the operation point on a curve with the same energy. In connection with this, the clutch motor 30 
is also changed into torque Tc 2 from torque Tc 1, and the assistant motor 40 is also changed into torque Ta 2 
from torque Ta 1. However, there is relation of an upper type (12) (13), i.e., a degree type, to torque change of 
both the motors 30 and 40. 
[0129] 

Ta2=Ta1-(Tc2-Tc1)+Kv2 and **V — (13) 

[0130] Since the .thing which changes target torque Te* of an engine 50 and target engine— speed Ne* according 
to the change in the output energy Pd, then an engine 50 will operate the power output unit 20 of the 1st 
example on the more efficient operation point as explained above, effectiveness as the whole can be made 
higher. 

[0131] Although the power output unit 20 of the 1st example explains as what can operate an engine 50 by 
setting up the output energy Pd with the operation point of target torque Te* and target engine-speed Ne*, with 
. some precision of the actuator 67 of a throttle valve 66, the desired output energy Pd may be unable to be 
outputted from an engine 50. For example, when this drives a throttle valve 66 using the stepping motor which 
cannot be gradually positioned as an actuator 67, the opening BP of a throttle valve 66 cannot be set up 
gradually, and cannot set up the output energy Pd gradually. In such a case, although energy deflection arises to 
the set-up output energy Pd and the actual output energy Pd, this energy deflection is suppliable with the power 
output unit 20 of the 1st example with the charge and discharge of a dc-battery 94. This situation is shown in 
drawing 25 and drawing 26 . 

[0132] The curve of a broken line is a curve with same output energy Pd and energy which were set up among 
drawing 25 and drawing 26 , and the curves of two or more continuous lines are the output energy Pd (BP1), Pd 
(BP2), Pd (BP3), and Pd (BP4) outputted from an engine 50, and a curve with the same energy, respectively, 
when the opening BP of a throttle valve 66 is adjusted. If the output energy Pd is now set up by step S184 of 
the fixed-speed transit control routine of drawing 1 0 thru/or S188, the opening BP of a throttle valve 66 will be 
controlled so that this output energy Pd is outputted from an engine 50. Since the opening BP of a throttle valve 
66 cannot be gradually set up as mentioned above, however, an engine 50 As shown in drawing 25 and drawing 
26 , the output energy Pd and energy which were set up are not operated on the operation point on the same 
curve. From the set-up output energy Pd, the output energy Pd (BP2) and energy with slightly low energy in the 
operation point PE 1 ( drawing 25 ) on the same curve the output energy Pd — the operation point PE 2 
( drawing 26 ) on a curve with same output energy Pd (BP3) and energy with slightly high energy — it will be 
operated by that either. 

[0133] When an engine 50 is operated from the output energy Pd on the operation point PE 1 ( drawing 25 ) on a 
curve with same output energy Pd (BP2) and energy with slightly low energy. As compared with the energy 
outputted to a driving shaft 22 by the clutch motor 30 and the assistant motor 40, the power which an engine 50 
outputs will run short of the energy calculated by the formula (Pd-Pd (BP2)), i.e., the energy expressed in the 
field Gbo in drawing 25 . This energy running short is provided with an example by discharge from a dc-battery 
94, and the vehicle speed V of a car is maintained at the target rate Vm in it. Moreover, when an engine 50 is 
operated from the output energy Pd on the operation point PE 2 ( drawing 26 ) on a curve with same output 
energy Pd (BP3) and energy with slightly high energy, It compares with the energy outputted to a driving shaft 22 
by the clutch motor 30 and the assistant motor 40. The energy calculated by the formula (Pd(BP2)-Pd) among 
the power which an engine 50 outputs, i.e., the energy expressed in the field Gbi in drawing 26 , turns into 
excessive energy. In the example, the energy of this surplus is used by charging a dc-battery 94, and the vehicle 
speed V of a car is maintained at the target rate Vm. 

[0134] Thus, according to the power output unit 20 of the 1st example, even if deflection arises to the set-up 
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output energy Pd and the energy outputted from an engine 50, the charge and discharge of a dc-battery 94 can 
adjust this energy deflection. Therefore, it appears in the actuator 67 of a throttle valve 66 to also use a thing 
which has a low precision and which cannot set up the opening BP of a throttle valve 66 gradually. And even if it 
uses for an actuator 67 what has a low precision, the vehicle speed V of a car can be stabilized and maintained 
at the target rate Vm. 

[0135] Although the initial manipulation routine of fixed-speed transit of drawing 5 and the fixed-speed transit 
control routine of drawing 10 were performed in the power output unit 20 of the 1st example in order to maintain 
the vehicle speed V of a car at the target rate Vm, these routines are also applicable to the constant-speed- 
drive control which carries out the rotation drive of the driving shaft 22 by fixed speed. In this case, what is 
necessary is to replace with drawing 5 and the target rate Vm of the routine of drawing 10 , to replace with the 
vehicle speed V using target rotational frequency Nd*, and just to use a rotational frequency Nd. In addition, the 
engine speed Nd of a driving shaft 22 is detectable with the resolver 48 attached in the driving shaft 22. Thus, if 
constant-speed-drive control which carries out the rotation drive of the driving shaft 22 with the power output 
unit 20 of the 1st example at fixed speed is performed, also when the power output unit 20 is carried in 
transportation other than a car, and other machines (for example, a vessel, aircraft, etc.) (for example, machine 
tool etc.), it can apply. 

[0136] Although the clutch motor 30 and the assistant motor 40 were separately attached in the driving shaft 22, 
respectively, you may constitute from a power output unit 20 of the 1st example like power output unit 20A 
illustrated to drawing 27 so that a clutch motor and an assistant motor may be united. It explains briefly [ below ] 
about the configuration of power output unit 20A of this modification. Clutch motor 30of this power output unit 
20A A consists of inner rotor 34A combined with the crankshaft 56, and outer rotor 32A combined with the 
driving shaft 22, three phase coil 36A is attached in inner rotor 34A, and permanent magnet 35A is inserted in 
outer rotor 32A so that the magnetic pole by the side of that peripheral face may differ from the magnetic pole 
by the side of inner skin, so that it may illustrate. On the other hand, assistant motor 40A consists of stators 43 
in which outer rotor 32A and the three phase coil 44 of this clutch motor 30A were attached. That is, it has 
composition in which outer rotor 32of clutch motor 30A A serves as Rota of assistant motor 40A. In addition, 
since three phase coil 36A is attached in inner rotor 34A combined with the crankshaft 56, the rotation 
transformer 38 which supplies power to three phase coil 36of clutch motor 30A A is attached in the crankshaft 
56. 

[0137] It operates like the clutch motor 30 of the above-mentioned power output unit 20 which attached the 
clutch motor 30 and the assistant motor 40 in the driving shaft 22 separately by controlling by this power output 
unit 20A the electrical potential difference impressed to three phase coil 36of inner rotor 34A A to the magnetic 
pole by the side of the inner skin of permanent magnet 35A inserted in outer rotor 32A. Moreover, it operates 
like the assistant motor 40 of the power output unit 20 by controlling the electrical potential difference 
impressed to the three phase coil 44 of a stator 43 to the magnetic pole by the side of the peripheral face of 
permanent magnet 35A inserted in outer rotor 32A. Therefore, this power output unit 20A operates similarly 
about all actuation of the power output unit 20 mentioned above. 

[0138] According to power output unit 20A of such a modification, since outer rotor 32A serves as one side of 
Rota of clutch motor 30A, and Rota of assistant motor 40A, a miniaturization and lightweight-izing of a 
transmission can be attained. 

[0139] Next, power output unit 20B which is the 2nd example of this invention is explained. Drawing 28 is a block 
diagram which illustrates the outline of the configuration of power output unit 20B of the 2nd example. Power 
output unit 20B of the 2nd example is carrying out the same configuration as the configuration of the power 
output unit 20 of the 1st example except for the point that the assistant motor 40 is attached in the crankshaft 
56 between an engine 50 and the clutch motor 30 so that it may illustrate. For this reason, in drawing 28 , the 
control unit 80 grade which is the same part among drawing 2 equivalent to drawing which illustrates the 
configuration of power output unit 20B of the 2nd example was omitted. Moreover, when power output unit 20B 
of the 2nd example is carried in a car, it becomes the configuration illustrated to drawing 1 , and the same 
configuration. Therefore, the sign same about the same configuration as the power output unit 20 of the 1st 
example is attached among the configurations of power output unit 20B of the 2nd example, and the explanation 
is omitted. In addition, unless it shows clearly, the sign used on the occasion of explanation of the 1st example is 
used in the semantics same as it is. 

[0140] Power output unit 20B of the 2nd example operates as follows. The torque Te on a curve with the now 
fixed output energy as which an engine 50 is expressed at the torque and the rotational frequency of drawing 4 
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is operated with torque T1, and the rotational frequency Ne is operated on the operation point of a rotational 
frequency N1, and suppose that the rotational frequency Nd of a driving shaft 22 is a rotational frequency N2. If 
Torque Ta (Ta=T2-T1) is added to a crankshaft 56 by the assistant motor 40 attached in the crankshaft 56, the 
energy expressed with the sum of the field G2 in drawing 4 and field G3 will be given to a crankshaft 56, and the 
torque of a crankshaft 56 will serve as a value T2 (Tl+Ta). On the other hand, if the torque Tc of the clutch 
motor 30 is controlled as torque T2, while this torque Tc (T1+Ta) will be outputted to a driving shaft 22, the 
power (energy expressed with the sum of a field G1 and field G3) based on the rotational frequency difference 
Nc of the rotational frequency Ne of an engine 50 and the rotational frequency Nd of a driving shaft 22 is 
revived. Therefore, if it sets up so that the torque Ta of the assistant motor 40 can be exactly provided with the 
power revived by the clutch motor 30, and this regeneration power is supplied to the 2nd drive circuit 92 through 
power-source Rhine LI and L2, the assistant motor 40 will be driven with this regeneration power. 
[0141] Next, the torque Te in drawing 4 is operated with torque T2, the rotational frequency Ne is operated for 
the engine 50 on the operation point of a rotational frequency N2, and the time of the rotational frequency Nd of 
a driving shaft 22 being a rotational frequency N1 is considered. If it controls as a value asked for the torque Ta 
of the assistant motor 40 by T2-T1 at this time, regenerative control of the assistant motor 40 will be carried 
out, and it will revive the energy (power) expressed in the field G2 in drawing 4 from a crankshaft 56. On the 
other hand, since the inner rotor 34 rotates relatively [ hand of cut / of a driving shaft 22 ] at the rotational 
frequency of the rotational frequency difference Nc (N1-N2) to an outer rotor 32, the clutch motor 30 functions 
as a usual motor, and the energy expressed in the field G1 according to the rotational frequency difference Nc is 
given to a driving shaft 22 as rotational energy. Therefore, if it sets up so that the power consumed by the 
clutch motor 30 can be exactly provided with the power revived by the assistant motor 40 in the torque Ta of 
the assistant motor 40, the clutch motor 30 will be driven with the power revived by the assistant motor 40. 
[0142] Therefore, if power output unit 20B of the 2nd example as well as.the power output unit 20 of the 1st 
example controls the torque Ta of the assistant motor 40, and the torque Tc of the clutch motor 30 so that a 
degree type (14) and a formula (15) are realized, it can carry out torque conversion of the energy outputted from 
an engine 50 freely, and can be given to a driving shaft 22. In addition, since the relation between a formula (14) 
and a formula (15) is in an ideal condition in case the effectiveness of the clutch motor 30 and the assistant 
motor 40 is 100%, TcxNd and Ta become small a little in fact. 
[0143] 

TexNe=TcxNd — (14) 
Te+Ta=Tc=Td — (15) 

[0144] The fixed-speed transit control routine illustrated to the initial manipulation routine of fixed-speed transit 
and drawing 10 which illustrated power output unit 20B of the 2nd example as well as the power output unit 20 
of the 1st example to drawing 5 can be performed so that the above explanation may show. However, steps S310 
and S312 of the initial manipulation routine of fixed-speed transit which replaces with steps S110 and S112 in 
drawing 5 , and is illustrated to drawing 29 about the initial manipulation routine of fixed-speed transit are 
performed, and steps S391 and S392 of the fixed-speed transit control routine which replaces with step S192 in 
drawing 10 , and is illustrated to drawing 30 are performed about a fixed-speed transit control routine. This 
difference twists the assistant motor 40 to have arranged to the crankshaft 56 of an engine 50. namely, in power 
output unit 20B of the 2nd example Since it is only the clutch motor 30, that torque can be outputted to a 
driving shaft 22 receives velocity-error **V. Value Kv3 and **V based on velocity-error **V are added to the 
last torque command value Tc*, new torque command value Tc* is set up (step S391), by controlling the clutch 
motor 30, velocity-error **V is negated and the vehicle speed V is maintained at the target rate Vm. In addition, 
since it is necessary to make torque Tc of the clutch motor 30 equal to the torque of a crankshaft 56, it sets 
the difference of torque command value Tc* of the clutch motor 30, and target torque Te* of an engine 50 as 
torque command value Ta* of the assistant motor 40 (step S392), and is controlling the assistant motor 40. 
[0145] According to power output unit 20B of the 2nd example explained above, since the torque of the clutch 
motor 30 and the assistant motor 40 is fluctuated while fluctuating the energy Pe outputted from an engine 50, 
even if velocity-error **V arises at the vehicle speed V and the target rate Vm, velocity-error **V can be 
negated and the vehicle speed V can be made into the target rate Vm. And since the change in the torque of the 
clutch motor 30 and the assistant motor 40 is provided by the charge and discharge of a dc-battery 94 and it is 
carried out immediately, velocity-error **V is canceled immediately and the vehicle speed V is maintained at the 
target rate Vm. Consequently, since fine control can be performed, it is stabilized and the vehicle speed V can 
be maintained at the target rate Vm. 
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[0146] In addition, when power output unit 20B of the 2nd example does not have the effectiveness BRM, i.e., 
the remaining capacity of a dc-battery 94, that the power output unit 20 of the 1st example does so in the 
proper range, either, the effectiveness which can carry out remaining capacity BRM within proper limits also 
does so by performing the charge and discharge of a dc-battery 94. 

[0147] furthermore, power output unit 20B of the 2nd example as well as the power output unit 20 of the 1st 
example The configuration which changes target torque Te* of an engine 50, and target rotational frequency Ne* 
according to modification of the output energy Pd based on the charge and discharge of velocity-error **V or a 
dc-battery 94, The configuration which controls torque command value Ta* of the assistant motor 40 based on 
the rate of change of the vehicle speed V in addition to control of torque command value Ta* of the assistant 
motor 40 by velocity-error **V, It is good also as the configuration which uses for the actuator 67 of a throttle 
valve 66 what has a low precision, a configuration which performs constant-speed-drive control which carries 
out the rotation drive of the driving shaft 22 by fixed speed. When it considers as these configurations, it cannot 
be overemphasized that the same effectiveness as the power output unit 20 of the 1st example is done so. 
[0148] In addition, in power output unit 20B of the 2nd example, although the assistant motor 40 is attached in 
the crankshaft 56 between an engine 50 and the clutch motor 30, it is good also as arrangement which pinches 
an engine 50 by the assistant motor 40 and the clutch motor 30 like power output unit 20C of the modification 
illustrated to drawing 31 . 

[0149] Moreover, like power output unit 20D of a modification which illustrates power output unit 20B of the 2nd 
example to drawing 32 , you may constitute so that it may be united in a clutch motor and an assistant motor. In 
power output unit 20D, it has the composition that outer rotor 32D of clutch motor 30D serves as Rota of 
assistant motor 40D so that it may illustrate. By controlling the electrical potential difference impressed to the 
three phase coil 36 of the inner rotor 34 to the magnetic pole by the side of the inner skin of permanent magnet 
35D inserted in outer rotor 32D The same actuation as the clutch motor 30 of power output unit 20B of the 2nd 
example is attained. By controlling the electrical potential difference impressed to the three phase coil 44 of a 
stator 43 to the magnetic pole by the side of the peripheral face of permanent magnet 35D inserted in outer 
rotor 32D, the same actuation as the assistant motor 40 of power output unit 20B of the 2nd example is 
attained. Therefore, a miniaturization and lightweight-izing of a transmission can be attained. 

[0150] Next, the power output unit 110 which is the 3rd example of this invention is explained. The block diagram 
showing the outline configuration of the car with which drawing 33 carried the power output unit 1 10 as the 3rd 
example of this invention, the block diagram in which drawing 34 shows the outline configuration of the power 
output unit 1 10 of the 5th example, and drawing 35 are the partial enlarged drawings of the power output unit 
1 1 0 of drawing 34 . 

[0151] The car with which the power output unit 110 of the 3rd example was incorporated is carrying out the 
same configuration as the car ( drawing 1 ) with which the power output unit 20 of the 1st example was built into 
the crankshaft 156 except for the point that planetary gear 120, the motor MG 1, and the motor MG 2 are 
attached instead of [ the clutch motor 30 and the assistant motor 40 ], as shown in drawing 33 . Therefore, the 
sign which applied the value 100 is given to the same configuration, and the explanation is omitted in it. In 
addition, the sign used also by explanation of the power output unit 110 of the 3rd example on the occasion of 
explanation of the power output unit 20 of the 1st example unless it showed clearly is used in the semantics 
same as it is. 

[0152] As shown in drawing 34 , the power output unit 110 of the 3rd example consists of control units 180 
which carry out drive control of the motor MG 2 combined with the ring wheel 122 of the motor MG 1 greatly 
combined with the sun gear 121 of planetary gear 120 and planetary gear 120 with which the planetary carrier 
124 was mechanically combined with the crankshaft 156 of an engine 150 and an engine 150, and planetary gear 
120, and the motors MG1 and MG2. 

[0153] Drawing 34 explains the configuration of planetary gear 120 and motors MG1 and MG2. The sun gear 121 
combined with the sun gear shaft 125 in the air with which planetary gear 120 penetrated the shaft center to the 
crankshaft 156, The ring wheel 122 combined with the crankshaft 156 and the ring wheel shaft 126 of the same 
axle, Two or more planetary pinion gears 123 which revolve around the sun while it is arranged between a sun 
gear 121 and a ring wheel 122 and the periphery of a sun gear 121 is rotated, It consists of planetary carriers 
124 which are combined with the edge of a crankshaft 156 and support the revolving shaft of each planetary 
pinion gear 123 to revolve. In these planetary gear 120, the sun gear shaft 125 combined with the sun gear 121, 
the ring wheel 122, and the planetary carrier 124, respectively, the ring wheel shaft 126, and three shafts of a 
crankshaft 156 are used as the I/O shaft of power, and if the power outputted and inputted among three shafts 
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to any 2 shafts is determined, the power outputted and inputted by one residual shaft will become settled based 
on the power outputted and inputted biaxial [ which was determined ]. In addition, the detail about I/O of the 
power to three shafts of these planetary gear 1 20 is mentioned later. 

[0154] The power fetch gear 128 for the ejection of power is combined with the ring wheel 122 at the motor MG 
1 side. This power fetch gear 128 is connected to the power transfer gear 111 by the chain belt 129, and 
transfer of power is made between the power fetch gear 128 and the power transfer gear 1 1 1. As shown in 
drawing 33 , gear association of this power transfer gear 1 1 1 is carried out at the differential gear 114. 
Therefore, finally the power outputted from the power output unit 110 is transmitted to the driving wheel 1 16,118 
on either side. 

[0155] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with Rota 132 which has 
two or more permanent magnets 135 in a peripheral face, and the stator 133 around which the three phase coil 
134 which forms rotating magnetic field was wound. Rota 132 is combined with the sun gear shaft 125 combined 
with the sun gear 121 of planetary gear 120. A stator 133 carries out the laminating of the sheet metal of a non- 
oriented magnetic steel sheet, is formed, and is being fixed to the case 119. This motor MG 1 operates as a 
motor which carries out the rotation drive of Rota 132 by the interaction of the field by the permanent magnet 
135, and the field formed with the three phase coil 134, and operates as a generator which makes the both ends 
of the three phase coil 134 produce electromotive force by the interaction of the field by the permanent magnet 
135, and rotation of Rota 132. In addition, the resolver 139 which detects the angle-of-rotation thetas is formed 
in the sun gear shaft 125. 

[0156] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is equipped with 
Rota 142 which has two or more permanent magnets 145 in a peripheral face, and the stator 143 around which 
the three phase coil 144 which forms rotating magnetic field was wound. Rota 142 is combined with the ring 
wheel shaft 1 26 combined with the ring wheel 1 22 of planetary gear 1 20, and the stator 1 43 is being fixed to the 
case 119. The stator 143 of a motor MG 2 also carries out the laminating of the sheet metal of a non-oriented 
magnetic steel sheet, and is formed. It operates as a motor or a generator like [ this motor MG 2 ] a motor MG 
1. In addition, the resolver 149 which detects the angle-of-rotation thetar is formed in the ring wheel shaft 126. 
[0157] As shown in drawing 34 , the control unit 180 with which the power output unit 110 of the 3rd example is 
equipped is constituted like the control unit 80 with which the power output unit 20 of the 1st example is 
equipped. The control unit 180 consists of dc-batteries 194 which are the control CPU 190 and the rechargeable 
battery which control the 1st drive circuit 191 which drives a motor MG 1, the 2nd drive circuit 192 which drives 
a motor MG 2, and both the drive circuit 191,192. Control CPU 190 namely, inside It has RAM 190a for work 
pieces, ROM190b which memorized the processing program, input/output port (not shown) and EFIECU170, and 
the serial communication port (not shown) that performs a communication link. In this control CPU 190, angle- 
of-rotation thetas of the sun gear shaft 125 from a resolver 139, The accelerator pedal position AP from angle- 
of-rotation thetar of the ring wheel shaft 126 from a resolver 149, and the accelerator pedal position sensor 165 
The vehicle speed V from the shift position SP and speed sensor 186 from the shift position sensor 184 The 
remaining capacity of the current values Iu1 and Iv2 from two current detectors 195,196 prepared in the 1st 
drive circuit 191, the current values Iu2 and Iv2 from two current detectors 197,198 prepared in the 2nd drive 
circuit 192, and a dc-battery 194 The remaining capacity BRM from the remaining capacity detector 199 to 
detect etc. is inputted through input port. 

[0158] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Tr11 as the control 
signal SW1 which drives six transistors Trl which are the switching elements prepared in the 1st drive circuit 
191 thru/or Tr6, and a switching element prepared in the 2nd drive circuit 192 thru/or Tr16 is outputted. In this 
1st drive circuit 191 and the 2nd drive circuit 192, respectively six transistors Tr1 thru/or Tr6, a transistor Tr11, 
or Tr16 Constitute the transistor inverter, respectively, and two pieces are arranged at a time in a pair, 
respectively so that it may become a source and sink side to power-source Rhine L1 and L2 of a pair. In the 1st 
drive circuit 191, each of the three phase coil 134 of a motor MG 1 is connected, and each of the three phase 
coil 144 of a motor MG 2 is connected in the 2nd drive circuit 192 at the node. Power-source Rhine L1 and L2 
can make the current which flows in the three phase coil 134,144 by controlling sequentially the rate of the 
transistor Tr1 which makes a pair by control CPU 190 thru/or Tr6, a transistor Trl 1, or the ON time amount of 
Tr16 with control signals SW1 and SW2 since it connects with the plus [ of a dc-battery 194 ], and minus side, 
respectively a false sine wave by PWM control, consequently rotating magnetic field are formed with the three 
phase coil 134,144. 

[0159] Next, actuation of the power output unit 110 of the 3rd example is explained. The principle of operation of 
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the power output unit 110 of the 3rd example, especially the principle of torque conversion are as follows. The 
case where operate an engine 150 on the operation point P1 of an engine speed Ne and Torque Te, and carry 
out torque conversion of the power outputted from an engine 150 when operating the ring wheel shaft 126 on 
the operation point P2 of an engine speed Nr and Torque Tr which is different although it is the same energy as 
the energy Pe outputted from this engine 150 as shown in drawing 36 , and it is made to act on the ring wheel 
shaft 126 is considered. 

[0160] According to the place which device study teaches, the relation between the rotational frequency in three 
shafts (the sun gear shaft 125, the ring wheel shaft 126, and planetary carrier 124) of planetary gear 120 or 
torque can be expressed as drawing called the collinear Fig. illustrated to drawing 37 and drawing 38 , and can be 
solved geometrically. In addition, the rotational frequency of three shafts and the relation of torque to planetary 
gear 120 are also analyzable in formula by calculating the energy of each shaft etc., even if it does not use an 
above-mentioned collinear Fig. In the 3rd example, since explanation is easy, it explains using a collinear Fig. 
[0161] The axis of ordinate in drawing 37 is a rotational frequency shaft of three shafts, and an axis of abscissa 
expresses the ratio of the location of the axis of coordinates of three shafts. That is, when the axes of 
coordinates S and R of the sun gear shaft 125 and the ring wheel shaft 126 are taken to both ends, the axis of 
coordinates C of the planetary carrier 124 is defined as a shaft which divides Shaft S and Shaft R interiorly to 
1:rho. rho is the ratio of the number of teeth of a sun gear 121 to the number of teeth of a ring wheel 122 here, 
and it is expressed with a degree type (16). 
[0162] 
[Equation 5] 

f " v uy^<omm 

[0163] The engine 150 is operated at the rotational frequency Ne, since the case where the ring wheel shaft 126 
is operated at the rotational frequency Nr is considered, the rotational frequency Ne of an engine 150 can be 
now plotted on the axis of coordinates C of the planetary carrier 124 with which the crankshaft 156 of an engine 
150 is combined, and a rotational frequency Nr can be plotted on the axis of coordinates R of the ring wheel 
shaft 126. If the straight line which passes along both this point is drawn, it can ask for the rotational frequency 
Ns of the sun gear shaft 125 as a rotational frequency expressed on the intersection of this straight line and axis 
of coordinates S. Hereafter, this straight line is called a collinear of operation. In addition, it can ask for a 
rotational frequency Ns by the proportion equation (degree type (17)) using a rotational frequency Ne and a 
rotational frequency Nr. Thus, in planetary gear 120, if it opts for any two rotations among a sun gear 121, a ring 
wheel 122, and the planetary carrier 124, it will opt for one residual rotation based on two rotations for which it 
opted. 
[0164] 
[Equation 6] 

Ns = Nr - (Nr - Ne) ii--— (17) 

[0165] Next, the torque Te of an engine 150 is made to act on the drawn collinear of operation upwards from 

drawing Nakashita by making the axis of coordinates C of the planetary carrier 124 into line of action. Since a 

collinear of operation can be dealt with as the rigid body at the time of making the force as a vector act to 

torque at this time, the torque Te made to act on an axis of coordinates C is separable into the torque Tes on 

an axis of coordinates S, and the torque Ter on an axis of coordinates R with the technique of separation of the 

force to the line of action with which the sense is the same with line of action and differs. The magnitude of 

Torque Tes and Ter is expressed by a degree type (18) and the formula (19) at this time. 

[0166] 

[Equation 7] 

Tes = Tcx-B— (18) 

1+ p 

T er=Tcx T -L_ (19) 

1 + p 

[0167] What is necessary is just to take balance of the force of a collinear of operation, in order for the collinear 
of operation to be stable in this condition. That is, magnitude is the same as Torque Tes, the torque Tm1 with 
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the opposite sense is made to act, magnitude is the same to resultant force with torque and Torque Ter with the 
opposite sense on an axis of coordinates R in the same magnitude as the torque Tr which should be outputted 
to the ring wheel shaft 126, and the sense makes the opposite torque Tm2 act on an axis of coordinates S. This 
torque Tm1 can act by the motor MG 1> and torque Tm2 can be made to act by the motor MG 2. Since torque is 
made to act on a rotational direction and the rotational reverse sense by the motor MG 1 at this time, a motor 
MG 1 will operate as a generator and revives electrical energy Pm1 expressed with the product of torque Tml 
and a rotational frequency Ns from the sun gear shaft 125. By the motor MG 2, since the direction of torque is 
the same as the direction of rotational, a motor MG 2 operates as a motor and is outputted to the ring wheel 
shaft 126 by making into power electrical energy Pm2 expressed by the product of torque Tm2 and a rotational 
frequency Nr. 

[0168] Here, if electrical energy Pml and electrical energy Pm2 are made equal, all the power consumed by the 
motor MG 2 can be revived by the motor MG 1, and it can be provided. What is necessary is for that just to 
make equal the thing which outputs all the inputted energy then the energy Pe outputted from an engine 150 
since it is good, and energy Pr outputted to the ring wheel shaft 126. That is, the energy Pe expressed with the 
product of Torque Te and a rotational frequency Ne and energy Pr expressed with the product of Torque Tr and 
a rotational frequency Nr are made equal. If it compares with drawing 36 , torque conversion will be carried out 
and the power expressed with the torque Te outputted from the engine 150 currently operated on the operation 
point P1 and a rotational frequency Ne will be outputted to the ring wheel shaft 126 as power expressed with the 
same energy at Torque Tr and a rotational frequency Nr. As mentioned above, the power outputted to the ring 
wheel shaft 126 is transmitted to a driving shaft 1 12 by the power fetch gear 128 and the power transfer gear 
111, and is transmitted to a driving wheel 1 16,1 18 through a differential gear 1 14. Therefore, since linear relation 
is materialized for the power outputted to the ring wheel shaft 126, and the power transmitted to a driving wheel 
1 16,1 18, it is controllable by controlling the power outputted to the ring wheel shaft 126 in the power transmitted 
to a driving wheel 116,118. 

[0169] Although the engine speed Ns of the sun gear shaft 125 is forward in the collinear Fig. shown in drawing 
37 , as shown in the collinear Fig. shown in drawing 38 , it may become negative at the engine speed Ne of an 
engine 150, and the engine speed Nr of the ring wheel shaft 126. At this time, by the motor MG 1, since the 
direction of rotational and the direction where torque acts become the same, a motor MG 1 operates as a motor 
and consumes electrical energy Pm1 expressed by the product of torque Tm1 and a rotational frequency Ns. On 
the other hand, by the motor MG 2, since the direction of rotational and the direction where torque acts become 
reverse, a motor MG 2 will operate as a generator and will revive electrical energy Pm2 expressed by the 
product of torque Tm2 and a rotational frequency Nr from the ring wheel shaft 126. In this case, if electrical 
energy Pm1 consumed by the motor MG 1 and electrical energy Pm2 revived by the motor MG 2 are made equal, 
electrical energy Pm1 consumed by the motor MG 1 can be exactly provided by the motor MG 2. 
[0170] in addition, in the power output unit 1 10 of the 3rd example To such torque conversion, in addition, the 
energy Pe (product of Torque Te and a rotational frequency Ne) outputted from an engine 150, By adjusting 
electrical energy Pm1 revived or consumed by the motor MG 1, and electrical energy Pm2 consumed or revived 
by the motor MG 2 Excessive electrical energy can be found out, a dc-battery 194 can be discharged, or 
electrical energy running short can be compensated with the power stored in the dc-battery 194, and the energy 
Pe outputted from an engine 150 can be more efficiently outputted to the ring wheel shaft 126 as power. 
[0171] The principle of operation of a more than in the power output unit 1 10 of the 3rd example explained the 
conversion efficiency of the power by planetary gear 120, a motor MG 1, a motor MG 2 and a transistor Tr1, or 
Tr16 as a value 1 (100%). Since it is less than one value in fact, it is necessary to make energy Pr which makes a 
bigger value a little than the energy Pr which outputs the energy Pe outputted from an engine 150 to the ring 
wheel shaft 126, or is conversely outputted to the ring wheel shaft 126 into a value [ a little ] smaller than the 
energy Pe outputted from an engine 150. For example, what is necessary is just to consider as the value 
computed by multiplying by the inverse number of conversion efficiency by the energy Pr outputted to the ring 
wheel shaft 126 in the energy Pe outputted from an engine 150. Moreover, what is necessary is to consider as 
the value computed from what multiplied the power revived by the motor MG 1 in the condition of the collinear 
Fig. of drawing 3737 in the torque Tm2 of a motor MG 2 by the effectiveness of both motors, and just to 
compute the power consumed by the motor MG 1 in the condition of the collinear Fig. of drawing 38 from what 
was broken by effectiveness of both motors. In addition, although energy is lost as heat by machine friction etc. 
in planetary gear 120, there are very few the amounts of loss, if it sees from the amount of whole, and the 
effectiveness of the synchronous motor used for motors MG1 and MG2 is very close to a value 1. Moreover, 
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very small things, such as GTO, are known also for a transistor Tr1 thru/or the on resistance of Tr16. Therefore, 
since it becomes a thing near a value 1, and the following explanation is also easy for explanation, the conversion 
efficiency of power is dealt with as a value 1 (100%), unless it shows clearly. 

[01 72] Next, control of fixed-speed transit of the car by the power output unit 1 10 of the 3rd example 
constituted in this way is explained. Fixed-speed transit of the car of the 3rd example as well as low-speed 
transit of the car of the 1st example is performed when the desired target rate Vm is set up by the operator. A 
setup of the target rate Vm by the operator reads the vehicle speed of a car when directions of a setup of the 
target rate Vm are performed with a speed sensor 186, and has what sets this as the target rate Vm, and the 
thing which sets the desired vehicle speed as the target rate Vm regardless of the travel speed of a car. 
[01 73] Thus, if directions (setup of the target rate Vm) of fixed-speed transit are made by the operator, also 
with the power output unit 110 of the 3rd example, the initial manipulation routine of fixed-speed transit 
illustrated to drawing 3939 will be first performed like the 1st example, and the fixed-speed transit control 
routine illustrated to drawing 42 will be repeated and performed after that. Below the initial manipulation routine 
of fixed-speed transit is explained first, and a constant-speed-control routine is explained to it after that. 
[0174] If the initial manipulation routine of fixed-speed transit is performed, the control CPU 190 of a control 
unit 180 will set up first the rate the operator was instructed to be as a target rate Vm (step S400), and will set 
up command value (henceforth output-torque command value) Tr* of the torque which should be outputted to 
the ring wheel shaft 126 on the map which was beforehand memorized by ROM190b based on this target rate 
Vm, and which is not illustrated (step S402). Here, the map which the 3rd example uses searches for the torque 
Tr of the ring wheel shaft 126 required like the 1st example to carry out fixed-speed transit of the car with the 
vehicle speed V by the road of a calm, level, and flat predetermined road surface condition by experiment, and 
uses each vehicle speed V and torque Tr as a map as relation between the Carget rate Vm and output-torque 
command value Tr*. 

[01 75] Next, it multiplies by the proportionality coefficient Kr and the target rate Vm is asked for target 
rotational frequency Nr* of the ring wheel shaft 126 at the time of fixed-speed transit (step S404). Usually, since 
the rotational frequency Nr of the ring wheel shaft 126 is in proportionality to the vehicle speed of a car, target 
rotational frequency Nr* multiplies by the proportionality coefficient Kr specified as the target rate Vm with a 
car, and is called for. Then, processing which sets up target torque Te* of an engine 150 and target rotational 
frequency Ne* based on the output energy Pr which computed the output energy Pr searched for by count 
(Pr=Tr*xNr*) (step S406), and computed it using output-torque command value Tr* and target rotational 
frequency Nd* is performed (step S408). A setup with target torque Te* of this engine 150 and target engine- 
speed Ne* shall be memorized to ROM 190b like the 1st example by using as a map the operation point with 
which an engine 150 is operated in the condition that effectiveness is high as much as possible, to the output 
energy Pr, and shall derive target torque Te* of an engine 150 and target engine-speed Ne* corresponding to 
the computed output energy Pr from this map. 

[01 76] When target torque Te* of an engine 150 and target rotational frequency Ne* are set up, control CPU 
190 While computing torque command value Tm1* of a motor MG 1 by the degree type (20) and setting it up 
based on target torque Te* and gear ratio rho which were set up (step S410) Based on output-torque command 
value Tr*, target torque Te*, and gear ratio rho, torque command value Tm2* of a motor MG 2 is computed by 
the degree type (21), and is set up (step S412). It explained that torque command value Tm1* and Tm2* were 
computable with a formula (20) and a formula (21) as relation of balance between drawing 37 and the collinear of 
operation in the collinear Fig. of drawing 38 . 
[0177] 
[Equation 8] 

Tml**-Te*x-£— (20) 

1+ p 

Tm2* — Tr* - Te* x —I— (21) 

1+p 

[0178] In this way, after setting up torque command value Tm1* of target torque Te* of an engine 150, target 
rotational frequency Ne*, a motor MG 1, and a motor MG 2, and Tm2*. control (step S414) of a motor MG 1. 
control (step S416) of a motor MG 2, and control (step S418) of an engine 150 are performed. Although the 3rd 
example as well as the 1st example indicated each control of a motor MG 1, a motor MG 2, and an engine 150 as 
a separate step on account of illustration, these control is performed synthetically in fact. For example, while 
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control CPU 190 performs control of a motor MG 1 and a motor MG 2 to coincidence using interruption 
processing, directions are transmitted to EFIECU170 by communication link, and EFIECU170 is made to also 
perform control of an engine 150 to coincidence. Control of an engine 150 is performed among each such control 
by the throttle-valve opening control performed based on the throttle-valve opening control routine illustrated to 
drawing 8 , and the fuel-injection control performed based on the fuel-injection control manipulation routine 
illustrated to drawing 9 as well as control of the engine 50 of the 1st example. Therefore, it omits about control 
of the engine 150 in the 3rd example. 

[01 79] Control (step S414 of drawing 39 ) of a motor MG 1 is made by the control routine of the motor MG 1 
illustrated to drawing 40 . If this routine is performed, control CPU 190 will perform first processing which inputs 
angle-of-rotation thetas of the sun gear shaft 125 from a resolver 139 (step S420), then will perform processing 
which detects the currents Iu1 and Iv1 which are flowing to U phase and V phase of the three phase coil 134 of 
a motor MG 1 with the current detector 195,196 (step S422). Although the current was flowing to the three 
phase of U, V, and W, since the total was zero, the 1st example also indicated that it was sufficient if the current 
which flows to two phases is measured. Then, the operation of the coordinate transformation (step S424) 
explained by control ( drawing 6 R> 6) of the clutch motor 30 of the 1st example and the electrical-potential- 
difference command values Vd1 and Vql is performed (step S426), backseat label conversion (step S428) of an 
electrical-potential-difference command value is performed further, the transistor Tr1 of the 1st drive circuit 
192 of a motor MG 1 thru/or the on~off control time amount of Tr6 are found, and PWM control is performed 
(step S429). 

[01 80] If the sense of the torque [ in / for the sign of torque command value Tm1* of a motor MG 1 / the 
collinear Fig. of drawing 37 or drawing 38 ] Tm1 is made forward here Even if torque command value Tml* of the 
same forward value is set up, when the sense on which torque command value Tm1* acts like the condition of 
the collinear Fig. of drawing 37 differs from the sense of rotation of the sun gear shaft 125, regenerative control 
should do. At the time of the same direction, power running control is made like the condition of the collinear Fig. 
of drawing 38 . However, since power running control of a motor MG 1 and regenerative control control the 
transistor Trl of the 1st drive circuit 191 thru/or Tr6 so that forward torque acts on the sun gear shaft 125 by 
the permanent magnet 135 attached in the peripheral face of Rota 132, and the rotating magnetic field produced 
according to the current which flows in the three phase coil 134 if torque command value Tm1* is forward, they 
turn into the same switching control. That is, if the sign of torque command value Tm1* is the same, even if 
control of a motor MG 1 is regenerative control and it is power running control, it will become the same 
switching control. Therefore, all of the regenerative control and power running control by control processing of 
the motor MG 1 of drawing 40 can be performed. Moreover, since the direction of change of angle-of-rotation 
thetas of the sun gear shaft 125 read at step S420 only becomes reverse when torque command value Tm1* is 
negative, control processing of the motor MG 1 of drawing 40 can also perform control at this time. 
[01 81] Control (step S416 of drawing 39 ) of a motor MG 2 is explained based on the control routine of the 
motor MG 2 illustrated to drawing 41 . control processing of a motor MG 2 — control processing of a motor MG 

1 — it replaces with torque command value Tml* and angle-of-rotation thetas of the sun gear shaft 125 inside, 
and is completely the same as that of control processing of a motor MG 1 except for the point using torque 
command value Tm2* and angle-of-rotation thetar of the ring wheel shaft 126. Namely, angle-of-rotation thetar 
of the ring wheel shaft 126 is detected using a resolver 149 (step S430). Then, each phase current of a motor 
MG 2 is detected using the current detector 197,198 (step S432). Then, the operation of coordinate 
transformation (step S434) and the electrical-potential-difference command values Vd2 and Vq2 is performed 
(step S436). Furthermore, backseat label conversion (step S438) of an electrical-potential-difference command 
value is performed, the transistor Tr1 1 of the 2nd drive circuit 192 of a motor MG 2 thru/or the on~off control 
time amount of Tr16 are found, and PWM control is performed (step S439). 

[0182] Although power running control of the motor MG 2 is carried out by the sense of torque command value 
Tm2*, and the sense of rotation of the ring wheel shaft 126 here or regenerative control is carried out, both 
power running control and regenerative control can be performed by control processing of the motor MG 2 of 
drawing 41 like a motor MG 1. In addition, in the example, the sign of torque command value Tm2* of a motor MG 

2 made forward the sense of the torque Tm2 at the time of the condition of the collinear Fig. of drawing 37 . 
[0183] By control explained above, a car runs the rate near the target rate Vm. Although the vehicle speed 
serves as the target rate Vm in above-mentioned control while running the road of a road surface condition 
predetermined on a calm and level flat way, fixed-speed transit is not carried out in fact in many cases at the 
target rate Vm set up according to the inclination of a wind or a road surface, and the road surface condition. 
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Control based on the fixed-speed transit control routine which will replace with above-mentioned control and will 
be illustrated to drawing 42 by above-mentioned control in the 3rd example as well as the 1st example if a car 
becomes a rate near the target rate Vm is performed. In addition, when a setup of the target rate Vm by the 
operator makes the vehicle speed of a car when directions of a setup are performed the target rate Vm also in 
the 3rd example, immediately after step S400 thru/or S412 are performed among processings of drawing 39 , 
control based on the fixed-speed transit control routine of drawing 42 is performed. 

[0184] If a fixed-speed transit control routine is performed, it will calculate velocity-error **V by the control 
CPU 190 of a control unit 180 performing processing which reads the vehicle speed V first detected by the 
speed sensor 186 (step S474), and reducing the vehicle speed V read from the target rate Vm (step S476). And 
the new basic output energy Prf is computed by the degree type (22) using calculated velocity-error **V and 
the last basic output energy Prf (step S478). Here, the last basic output energy Prf is the new basic output 
energy Prf set up at step S478, when this routine is performed last time, and when this routine begins and is 
performed, the output energy Pr set up at step S406 of the routine of drawing 39 is used as last basic output 
energy Prf. In addition, Kv5 in a bottom type (22) is a proportionality constant. 
[0185] 

Prf = the last Prf+Kv5and**V — (22) 

[0186] Next, the remaining capacity BRM of the dc-battery 194 detected by the remaining capacity detector 199 
is inputted (step S480). And it judges whether the remaining capacity BRM of the inputted dc-battery 194 is in 
the range set up by a threshold B1 and threshold B-2 (step S482), and when there is remaining capacity BRM 
within limits defined by the threshold B1 and threshold B-2, the basic output energy Prf is set as the output 
energy Pr as it is (step S486). The output energy Pr is set up as a value which added the charge energy Pbi to 
the basic output energy Prf when remaining capacity BRM was less than [ threshold B1 ] (step S484), and when 
remaining capacity BRM is more than threshold B-2, the output energy Pr is set up as a value which subtracted 
spark discharge energy Pbo from the basic output energy Prf (step S488). The 1st example explained the 
threshold B1 here, threshold B-2, the charge energy Pbi, and spark discharge energy Pbo. 

[01 87] In this way, if the output energy Pr is set up, this output energy Pr will be **(ed) by target torque Te* of 
an engine 150, it will ask for target rotational frequency Ne* of an engine 150 (step S490), and torque command 
value Tm2* of a motor MG 2 will be calculated by the degree type (23) using last torque command value Tm2* 
and velocity-error **V (step S492). Here, the last torque command value Tm2* is torque command value Tm2* 
set up at step S492, when this routine is performed last time, and when this routine begins and is performed, 
torque command value Tm2* set up at step S412 of the routine of drawing 39 is used as last torque command 
value Tm2*. Moreover, among a formula (23), Kv6 is a proportionality constant and has the above-mentioned 
proportionality constant Kv5 and the relation of a degree type (24). 
[0188] 

Tm2* = the last Tm2*+Kv6and**V — (23) 
Kv6=Kv5/Nr — (24) 

[0189] In this way, a setup of target rotational frequency Ne* of an engine 150 and torque command value Tm2* 
of a motor MG 2 performs control (step S494) of a motor MG 1, control (step S496) of a motor MG 2, and 
control (step S498) of an engine 150 using the set-up set point. Since these the control of each is the same as 
each control of step S414 of drawing 39 thru/or S418 mentioned above, the detailed explanation is omitted. In 
addition, although only target engine-speed Ne* of an engine 150 and torque command value Tm2* of a motor 
MG 2 are set up among the set points required for these control in the fixed-speed transit control routine, that 
to which target torque Te* of an engine 150 and torque command value Tm1* of a motor MG 1 were set at 
steps S408 and S410 of drawing 39 is used. 

[0190] Next, by performing a fixed-speed transit control routine explains signs that the vehicle speed V is 
maintained at the target rate Vm. First, when there is remaining capacity BRM of a dc-battery 194 within proper 
limits set up by a threshold B1 and threshold B-2, signs that the vehicle speed V of a car is maintained at the 
target rate Vm are explained using drawing 43 which illustrates this situation. In the fixed-speed transit control 
routine of drawing 42 , by the wind, the inclination of a road, etc., if only velocity-error **V 5 become small, the 
vehicle speed V from the target rate Vm While setting up the basic output energy Prf with which value Kv5 and 
**V5 were added to the last basic output energy Prf as output energy Pr (steps S478 and S486) Based on this 
set-up output energy Pr, target rotational frequency Ne* of an engine 150 is calculated (step S490). Torque 
command value Tm2* of a motor MG 2 is set up as what added value Kv6 and **V5 which become settled 
according to velocity-error **V5 in torque command value Tm2* of the last motor MG 2 at the same time it 
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controls an engine 150 (step S498) (step S492). A motor MG 2 is controlled (step S496). 

[0191] Consequently, as shown in drawing 43 . since only value Kv6 and **V 5 are increased immediately, as for 
velocity-error **V of the vehicle speed V and the target rate Vm t the torque Tm2 of the motor MG 2 by which a 
direct output is carried out to the ring wheel shaft 126 as an output shaft of power is negated, and the vehicle 
speed V is maintained at the target rate Vm. By quick torque change of such a motor MG 2, even if velocity- 
error **V arises, the deflection is immediately made small and the vehicle speed V is made into the target rate 
Vm. The energy Pe which cannot operate by target engine-speed Ne* immediately since the responsibility is low 
as compared with torque change of a motor MG 2 even if it is controlled so that target engine-speed Ne* will 
newly be set up as the 1st example also explained the engine 150 on the other hand, and the opening of a 
throttle valve 166 will also be in target operational status immediately, but is outputted from an engine 150 is 
overdue, and desired value is reached. Therefore, the power which the increment in torque of a motor MG 2 
takes cannot be provided with the energy Pe outputted from an engine 150, but will be supplied from a dc- 
battery 1 94 with it. 

[01 92] In this way, if velocity-error **V6 arise at the vehicle speed V and the target rate Vm again after the 
vehicle speed V is maintained at the target rate Vm, while the energy Pe outputted in the direction which 
negates these velocity-error **V6 from an engine 150 is fluctuated, torque command value Tm2* of a motor MG 
2 will be fluctuated, velocity-error **V2 will be negated, and the vehicle speed V will serve as the target rate 
Vm. Under the present circumstances, since the responsibility of change of the energy Pe outputted from an 
engine 150 to the responsibility of torque change of a motor MG 2 is low, the excess and deficiency of the power 
which torque change of a motor MG 2 takes will be adjusted by the charge and discharge of a dc-battery 94. 
[0193] The collinear Fig. at the time of negating velocity-error **V of the vehicle speed V and the target rate 
Vm is shown in drawing 44 and drawing 45 . Drawing 45 is a collinear Fig. when it is a collinear Fig. when the 
vehicle speed V becomes smaller than the target rate Vm (when velocity-error **V is a forward value) and, as 
for drawing 44 R> 4, the vehicle speed V becomes larger than the target rate Vm (when velocity-error **V is a 
negative value). 

[01 94] As shown in drawing 44 and drawing 45 , when velocity-error **V arises, the operation point of an engine 
150 serves as the rotational frequency Ne2 from which the energy with same Torque Te which outputs a 
rotational frequency Ne from a rotational frequency Ne1 serves as a value by which only value Kv5and**V were 
fluctuated but. For this reason, a collinear of operation is changed into the straight line DL 2 which connects the 
engine speed Nr of the ring wheel shaft 126, and the engine speed Ne2 of an engine 150 from the straight line DL 
1 which connects the engine speed Nr of the ring wheel shaft 126, and the engine speed Ne1 of an engine 150, 
and the sun gear shaft 125 is changed into an engine speed Ns2 from an engine speed Ns1. Since the torque Te 
outputted from an engine 150 is the same, the torque Tes which acts on the sun gear shaft 125 in connection 
with Torque Te being outputted from an engine 150, and the torque Ter which acts on the ring wheel shaft 126 
serve as as [ the same value ]. On the other hand, only value Kv6and**V are fluctuated and, as for the torque Tr 
by which the torque Tm2 outputted from a motor MG 2 is outputted to the ring wheel shaft 126 since only value 
Kv6and**V are fluctuated according to velocity-error **V, velocity-error **V is negated. 

[0195] Moreover, as mentioned above, the torque Tes which acts on the sun gear shaft 125 is not changed by 
velocity-error **V, and the torque Tml of a motor MG 1 is not changed, either. However, since the rotational 
frequency Ns of the sun gear shaft 125 is changed with modification of a collinear of operation, only the part to 
which electrical energy Pm1 revived by the motor MG 1 multiplied the rotational frequency difference (Ns2-Ns1) 
by torque Tm1 will be changed. Therefore, when the amount of this modification made it equal to a changed part 
of electrical energy Pm2 fluctuated with the change in the torque Tm2 of a motor MG 2 and it will be in a steady 
state, the charge and discharge of a dc-battery 194 are not performed. In addition, although only value 
Kv6and**V could increase immediately, since the engine speed Ne of an engine 150 could not be immediately 
made into the engine speed Ne2, the torque Tm2 of a motor MG 2 mentioned above that the power which is 
insufficient between them was provided by the charge and discharge of a dc-battery 94. 
[0196] Next, the vehicle speed V explains signs that the remaining capacity BRM of a dc-battery 194 is 
maintained at the proper range at the target rate Vm at the fixed time. When there is no remaining capacity BRM 
of a dc-battery 194 in the proper range appointed by a threshold B1 and threshold B-2 at the fixed-speed 
transit control routine of drawing 42 While fluctuating the charge energy Pbi or spark discharge energy Pbo to 
the basic output energy Prf and setting the output energy Pr as it (steps S484 and S488) Based on this set-up 
output energy Pr, target engine-speed Ne* of an engine 150 is calculated (step S490), and an engine 150 is 
controlled (step S498). Therefore, a performance curve is changed by Torque Te like the time of velocity-error 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2005/11/14 



JP,09-207622,A [DETAILED DESCRIPTION] 



30/36 s<— v 



**V producing an engine 150 considering the rotational frequency Nr of the ring wheel shaft 126 as the 
supporting point like [ since only a rotational frequency Ne will be fluctuated as it is ] the collinear Fig. shown in 
drawing 44 and drawing 45 also in this case, in addition, when the vehicle speed V looks at drawing 44 and the 
collinear Fig. of drawing 4545 at the target rate Vm as a collinear Fig. in the case of the charge and discharge of 
the dc-battery 194 at the fixed time The torque Tm2 of a motor MG 2 shall not be changed by making velocity- 
error **V into a value 0. The charge energy Pbi and spark discharge energy Pbo What is necessary is just to 
consider as the energy expressed with drawing 44 , the rotational frequency difference (Ne2~Ne1) of the engine 
150 in drawing 45 R> 5, and a product with Torque Te, respectively. 

[0197] Therefore, in connection with the rotational frequency Ns of the sun gear shaft 125 being changed into a 
rotational frequency Ns2 from a rotational frequency Ns1, electrical energy Pm1 revived by the motor MG 1 is 
changed. In the 3rd example, a fluctuated part of this electrical energy Pm1 is used for the charge and discharge 
of a dc-battery 194 as the charge energy Pbi or spark discharge energy Pbo. In addition, the situation of the 
charge and discharge of such a dc-battery 194 is the same as that of a situation which shows in drawing 14 
used by explanation of the 1st example. 

[0198] Next, signs that control based on velocity-error **V and control of the charge and discharge of a dc- 
battery 194 are performed to coincidence are explained based on drawing 46 which illustrates this situation. This 
actuation combines the control based on velocity-error **V explained using drawing 43 , and control of the 
charge and discharge of a dc-battery 194. Actuation when velocity-error **V7 arise from charge initiation of a 
dc-battery 194 before charge termination was shown in drawing 46 . 

[0199] If it detects that the remaining capacity BRM of a dc-battery 194 is less than [ threshold B1 ] so that it 
may illustrate, since the energy Pr which should be outputted from an engine 150 is set up as a value with which 
the charge energy Pbi required for charge of a dc-battery 194 was added to the basic output energy Prf, a dc- 
battery 194 will be charged by the added charge energy Pbi. In this condition, as mentioned above, torque 
command value Tm1* of a motor MG 1 and a motor MG 2 and Tm2* are not changed. If velocity-error **V7 
arise during charge of such a dc-battery 194, since only value Kv5 and **V 7 of energy required for the basic 
output energy Prf to negate these velocity-error **V7 are added, only these value Kv5 and **V 7 will also 
increase the energy Pe outputted from an engine 150. And this energy that increased is outputted to the ring 
wheel shaft 126 from a motor MG 2 because only value Kv6 and **V 7 increase torque command value Tm2* of 
a motor MG 2, velocity-error **V7 are negated, and the vehicle speed V serves as the target rate Vm. In 
addition, in this condition, only the value (Pbi+Kv5 and **V7) is increasing the energy Pe outputted from an 
engine 150, in view of before charge of a dc-battery 194. 

[0200] Then, if the remaining capacity BRM of a dc-battery 194 becomes larger than a threshold B1, since a 
stop and the basic output energy Prf are set as the output energy Pr as it is, as for the energy Pe outputted 
from an engine 150, only the charge energy Pbi will decrease adding the charge energy Pbi to the basic output 
energy Prf, and setting up the output energy Pd. In this condition, since the condition that only value Kv5 and 
**V 7 based on velocity-error **V7 in the basic output energy Prf were increased is continued, in view of before 
charge of a dc-battery 194, only value Kv5 and **V 7 are increasing and, as for the output energy Pr of an 
engine 150, the torque Tm2 of a motor MG 2 is also increasing only value Kv6 and **V 7. 

[0201] An example of the collinear Fig. in the case of the control based on such velocity-error **V and control 
of the charge and discharge of a dc-battery 194 is shown in drawing 47 . When starting charge of a dc-battery 
194, a rotational frequency Ne1 to energy is changed into the rotational frequency Ne2 from which only the 
charge energy Pbi serves as an increasing value, and, as for the rotational frequency Ne of an engine 150, is 
changed into a straight line DL 2 from a straight line DL 1 in connection with this, as for a collinear of operation. 
Consequently, the electrical energy expressed with the product of the deflection (Ns2~Ns1) of the rotational 
frequency Ns of the sun gear shaft 125 and torque Tm1 is found out as dump power, and it is used for charge of 
a dc-battery 194. In this condition, if velocity-error **V7 arise, the rotational frequency Ne of an engine 150 will 
be changed into the rotational frequency Ne3 from which energy serves as a value which only value Kv5 and **V 
7 increase, and a collinear of operation will be changed into a straight line DL 3. Although the electrical energy 
expressed with the product of the deflection (Ns3~Ns2) of that rotational frequency Ns and torque Tml is found 
out as further dump power by the power revived by the motor MG 1 also at this time, this power is consumed 
when only value Kv6 and ** 7 increase the torque Tm2 of a motor MG 2. And if the remaining capacity BRM of a 
dc-battery 194 exceeds a threshold B1, the rotational frequency Ne of an engine 150 will be changed into the 
rotational frequency Ne4 used as the value to which only the charge energy Pbi decreases, and a collinear of 
operation will also be changed into a straight line DL 4. For this reason, by the motor MG 1, only the electrical 
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energy expressed with the product of the deflection (Ns3-Ns4) of the rotational frequency Ns of the sun gear 
shaft 125 and torque Tm1 is no longer revived, and charge of a dc-battery 194 is suspended. 
[0202] In addition, although only actuation when velocity-error **V7 of a forward value arise from charge 
initiation of a dc-battery 194 before charge termination was shown in drawing 46 and drawing 47 Actuation when 
velocity-error **V of a forward or negative value arises from actuation when velocity-error **V of a negative 
value arises from charge initiation of a dc-battery 194 before charge termination, and discharge starting of a dc- 
battery 194 before discharge termination can be considered the same way. 

[0203] According to the power output unit 1 10 of the 3rd example explained above, since the torque of a motor 
MG 2 is fluctuated while fluctuating the energy Pe outputted from an engine 150, even if velocity-error **V 
arises at the vehicle speed V and the target rate Vm, velocity-error **V can be negated and the vehicle speed 
V can be made into the target rate Vm. And since the change in the torque of a motor MG 2 is immediately 
performed by the charge and discharge of a dc-battery 194, velocity-error **V is canceled immediately and the 
vehicle speed V is maintained at the target rate Vm. Consequently, the vehicle speed V can be made into the 
target rate Vm in a high precision. 

[0204] Moreover, according to the power output unit 1 10 of the 3rd example, when there is no remaining 
capacity BRM of a dc-battery 194 in the proper range, remaining capacity BRM can be carried out within proper 
limits by performing the charge and discharge of a dc-battery 194. And the change in energy corresponding to 
the charge and discharge of a dc-battery 194 can be performed with the energy Pe outputted from an engine 50. 

[0205] In addition, although the power output unit 1 10 of the 3rd example shall perform control based on travel- 
speed deflection **V which is control of fixed-speed transit, and control of the charge and discharge of a dc- 
battery 194 to coincidence by the fixed-speed transit control routine, it is good also as what performs only 
control based on velocity-error **V. In this case, step S480 of the fixed-speed transit control routine of drawing 
4242 thru/or S488 become unnecessary. 

[0206] Moreover, although torque command value Tm2* of a motor MG 2 was controlled by the power output 
unit 110 of the 3rd example to negate this velocity-error **V for control of fixed-speed transit based on 
velocity-error **V of the vehicle speed V and the target rate Vm It is good also as what in addition to the 
control based on velocity-error **V calculates the amount of differential of the vehicle speed V, i.e., rate of 
change, and controls torque command value Tm2* of a motor MG 2 based on this rate of change. If it carries out 
like this, it is stabilized more and the vehicle speed V can be maintained at the target rate Vm. 
[0207] When target engine-speed Ne* is set up, opening command value BP* is set up, and the power output 
unit 110 of the 3rd example is available also as a thing to depend on the engine speed Ne of an engine 150 and 
which does not carry out feedback control, although feedback control of opening command value BP* shall be 
carried out at the engine speed Ne of an engine 150 by control of the opening BP of a throttle valve 166. 
[0208] Although velocity —error **V arose, the charge and discharge of the dc— battery 194 were carried out, or 
target torque Te* of an engine 150 was not smoothly changed to the change in the output energy Pr in the case 
and target rotational frequency Ne* of an engine 150 was changed in the power output unit 1 10 of the 3rd 
example, it is good also as that to which target torque Te* is also changed. In this case, it replaces with 
processing of steps S490 and S492 of the fixed-speed transit control routine of drawing 42 , and step S590 
illustrated to the fixed-speed transit control routine of drawing 48 thru/or processing of S593 are performed. 
Namely, after setting up the output energy Pr by step S484 of the fixed-speed transit control routine of drawing 
42 thru/or S488, first, the same with having set up at step S408 of the initial manipulation routine of fixed-speed 
transit of drawing 39 An engine 150 is operated in the condition that effectiveness is high as much as possible, 
to the set-up output energy Pr. And target torque Te* of the engine 150 from which the operational status of an 
engine 150 changes smoothly to change of the output energy Pd, and target rotational frequency Ne* are set up 
(step S590). Then, target torque Te* of an engine 150 is used for torque command value Tm1* of a motor MG 1, 
and it computes by the top type (20), and sets up (step S591), and variation **Ter of Torque Ter which acts on 
the ring wheel shaft 126 with modification of torque Te* of an engine 150 is calculated by the degree type (25). 
And torque command value Tm2* of a motor MG 2 is computed by the degree type (26). 
[0209] 
[Equation 9] 

ATer = (Te* - fu IH Te*) x -J-- (25) 

1 + p 

Tm2* *- m te3 Tm2* - ATer + Kv6 x AV (26) 
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[0210] Although variation **Ter of Torque Ter which acts on the ring wheel shaft 126 by the formula (26) from 
torque command value Tm2* computed by the formula (23) compared with the formula (23) mentioned above is 
reduced here, since the torque Ter which acts on the ring wheel shaft 126 with changing target torque Te* of an 
engine 150 changes, this is for negating a part for the change. 

[021 1] Since the thing which changes target torque Te* of an engine 150 and target engine-speed Ne* 
according to the change in the output energy Pr, then an engine 150 will operate the power output unit 1 10 of 
the 3rd example on the more efficient operation point as explained above, effectiveness as the whole can be 
made higher. 

[0212] Although the power output unit 110 of the 3rd example explained as what can operate an engine 150 by 
setting up the output energy Pr with the operation point of target torque Te* and target rotational frequency 
Ne*, the actuator 167 of a throttle valve 166 is good like the power output unit 20 of the 1st example also as a 
thing using what cannot be positioned gradually. In this case, the energy deflection of the energy Pr which 
produces the opening BP of a throttle valve 166 from the ability not to set up gradually and which should be 
outputted, and the energy Pe outputted from an engine 150 is covered by the charge and discharge of a dc~ 
battery 194. About the relation between the energy Pr which should be outputted, the energy Pe outputted from 
an engine 150, and the electrical charge and discharge energy of a dc-battery 194, it is the same as that of 
drawing 25 and drawing 26 which were explained by same processing in the power output unit 20 of the 1st 
example. Thus, according to the power output unit 1 10 of the 3rd example, even if deflection arises to the set- 
up output energy Pr and the energy outputted from an engine 150, the charge and discharge of a dc-battery 194 
can adjust this energy deflection. Therefore, it appears in the actuator 167 of a throttle valve 166 to also use a 
thing which has a low precision and which cannot set up the opening BP of a throttle valve 166 gradually. And 
even if it uses for an actuator 167 what has a low precision, the vehicle speed V of a car can be stabilized and 
maintained at the target rate Vm. 

[0213] Although the initial manipulation routine of fixed-speed transit of drawing 39 and the fixed-speed transit 
control routine of drawing 42 were performed in the power output unit 1 10 of the 3rd example in order to 
maintain the vehicle speed V of a car at the target rate Vm, these routines are also applicable to the constant- 
speed-drive control which carries out the rotation drive of the ring wheel shaft 126 by fixed speed. In this case, 
what is necessary is to replace with drawing 39 and the target rate Vm of the routine of drawing 42 , to replace 
with the vehicle speed V using target rotational frequency Nr*, and just to use a rotational frequency Nr. In 
addition, the engine speed Nr of the ring wheel shaft 126 is detectable with the resolver 149 attached in the ring 
wheel shaft 126. Thus, if constant-speed-drive control which carries out the rotation drive of the ring wheel 
shaft 126 with the power output unit 1 10 of the 3rd example at fixed speed is performed, also when the power 
output unit 1 10 of the 3rd example is carried in transportation other than a car, and other machines (for 
example, a vessel, aircraft, etc.) (for example, machine tool etc.), it can apply. 

[0214] Although the power outputted to the ring wheel shaft 126 was taken out from between a motor MG 1 and 
motors MG 2 through the power fetch gear 128 combined with the ring wheel 122 in the power output unit 1 10 of 
the 3rd example, as shown in power output unit 1 10A which is the modification of drawing 49 , it is good also as 
what extends and picks out the ring wheel shaft 126 from a case 1 19. Moreover, as shown in power output unit 
1 10B which is the modification of drawing 50 , you may arrange so that it may become the order of planetary 
gear 120, a motor MG 2, and a motor MG 1 from an engine 150 side. In this case, sun gear shaft 125B may not 
be hollow, and ring wheel shaft 126B needs to be taken as a hollow shaft. If it carries out like this, the power 
outputted to ring wheel shaft 126B can be taken out from between an engine 150 and motors MG 2. 
[0215] Next, power output unit 110C which is the 4th example of this invention is explained. Drawing 51 is a 
partial block diagram which illustrates a part of configuration of power output unit 1 10C of the 4th example. As 
shown in drawing 51 , power output unit 1 10C of the 4th example is carrying out the same configuration as the 
power output unit 1 10 of the 3rd example except for the point that arrangement of the point and Motor MG 1 by 
which Rota 142 of a motor MG 2 is attached in the crankshaft 156, and a motor MG 2 differs etc. For this 
reason, in drawing 51 , the control unit 180 grade which is the same part among drawing 34 equivalent to drawing 
which illustrates the configuration of the power output unit 1 10 of the 3rd example was omitted. Moreover, when 
power output unit 1 10C of the 4th example is carried in a car, it becomes the configuration illustrated to drawing 
33 , and the same configuration. Therefore, the sign same about the same configuration as the power output unit 
1 10 of the 3rd example is attached among the configurations of power output unit 1 10C of the 4th example, and 
the explanation is omitted. In addition, unless it shows clearly, the sign used on the occasion of explanation of 
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the 1st example and the 3rd example is used in the semantics same as it is. 

[0216] In power output unit 11 0C of the 4th example, as shown in drawing 51 , it is arranged from the engine 150 
side in order of a motor MG 2, planetary gear 120, and a motor MG 1. Rota 132 of a motor MG 1 is attached in 
sun gear shaft 125C combined with the sun gear 121 of planetary gear 120, and the crankshaft 156 of an engine 
150 is attached in the planetary carrier 124 like the power output unit 1 10 of the 1st example. Rota 142 of a 
motor MG 2 and the resolver 157 which detects angle-of-rotation thetae of a crankshaft 156 are attached in 
this crankshaft 156. The resolver 149 which detects the angle-of-rotation thetar is only attached, and ring wheel 
shaft 126C attached in the ring wheel 122 of planetary gear 120 is combined with the power fetch gear 128. 
[0217] Although, as for power output unit HOC of the 4th example, the arrangement differs from the power 
output unit 110 of the 3rd example, like the power output unit 110 of the 3rd example, the three phase coil 134 
of a motor MG 1 is connected to the 1st drive circuit 191 of a control unit 180, and the three phase coil 144 of a 
motor MG 2 is connected to the 2nd drive circuit 192. Moreover, the resolver 157 is also connected to the input 
port of the control CPU 190 of a control unit 180 by the signal line although not illustrated. 
[0218] Power output unit 1 10C of the 4th example operates as follows. When operating an engine 150 on the 
operation point P1 of an engine speed Ne and Torque Te and operating ring wheel shaft 126C on the operation 
point P2 of the engine speed Nr used as the same energy Pr (Pr=NrxTr) as the energy Pe (Pe=NexTe) outputted 
from an engine 150, and Torque Tr, the case where carry out torque conversion and the power outputted from 
an engine 150 is made to act on ring wheel shaft 126C is considered. The collinear Fig. of this condition is 
illustrated to drawing 52 and drawing 53 . 

[0219] Considering balance of the collinear of operation in the collinear Fig. of drawing 52 , a degree type (27) 
thru/or a formula (30) are drawn. That is, a formula (27) is drawn from balance of the energy Pe inputted from an 
engine 150 and the energy Pr outputted to ring wheel shaft 126C, and a formula (28) is drawn as total of energy 
inputted into the planetary carrier 124 thrpugh a crankshaft 156. Moreover, a formula (29) and a formula (30) are 
drawn by dividing the torque which acts on the planetary carrier 124 into the torque which makes an axis of 
coordinates S and an axis of coordinates R line of action. 



[0220] 

[Equation 10] 

TexNe=TrxNr (27) 

Tc =Te + Tm2 (28) 

Tcs =Tcx-£- (29) 

I+p 

Tcr =Tcx v -i— (30) 



[0221] What is necessary is to be equal in torque Tm1 and Torque Tcs, and just to make Torque Tr and torque 
Tcr equal, since what is necessary is just to be able to take balance of the force of a collinear of operation in 
order for this collinear of operation to be stable in this condition. If torque Tm1 and torque Tm2 are searched for 
from the above relation, it is expressed like a degree type (31) and a formula (32). 



[0222] 

[Equation 1 1] 

Tral =Trx p (31) 

Tm2 = Tr x (1+ p) - Te (32) 



[0223] Therefore, if the torque Tml searched for by the formula (31) by the motor MG 1 is made to act on sun 
gear shaft 125C and the torque Tm2 searched for by the formula (32) by the motor MG 2 is made to act on a 
crankshaft 156, torque conversion can be carried out and the power expressed with the torque Te outputted 
from an engine 150 and a rotational frequency Ne can be outputted to the power expressed with Torque Tr and 
a rotational frequency Nr at ring wheel shaft 126C. In addition, in the condition of this collinear Fig., since the 
direction of rotation of Rota 132 and the operation direction of torque become reverse, a motor MG 1 operates 
as a generator and revives electrical energy Pm1 expressed with the product of torque Tm1 and a rotational 
frequency Ns. On the other hand, since the direction of rotation of Rota 142 and the operation direction of 
torque become the same, a motor MG 2 operates as a motor and consumes electrical energy Pm2 expressed 
with the product of torque Tm2 and a rotational frequency Nr. 



http://www4.ipdl.ncipi.go jp/cgi-bin/txan_web_cgi_ejje 



2005/11/14 



JP,09-207622,A [DETAILED DESCRIPTION] 34/3 0 * * 

[0224] Although the engine speed Ns of sun gear shaft 125C is forward in the collinear Fig. shown in drawing 52 , 
as shown in the collinear Fig. shown in drawing 53 , it may become negative at the engine speed Ne of an engine 
150, and the engine speed Nr of ring wheel shaft 126C. At this time, since the direction of rotation of Rota 132 
and the direction where torque acts become the same, a motor MG 1 operates as a motor and consumes 
electrical energy Pml expressed with the product of torque Tm1 and a rotational frequency Ns. On the other 
hand, since the direction of rotation of Rota 142 and the direction where torque acts become reverse, a motor 
MG 2 will operate as a generator and will revive electrical energy Pm2 expressed with the product of torque Tm2 
and a rotational frequency Nr from ring wheel shaft 126C. 

[0225] Although explanation of the above principle of operation also explained the conversion efficiency of the 
power by planetary gear 120, a motor MG 1. a motor MG 2 and a transistor Tr1, or Tr16 as a value 1 (100%), it 
[ as well as the principle of operation of the power output unit 110 of the 3rd example ] Consider as a value [ a 
little ] bigger since it becomes less than one value in fact than the energy Pr which outputs the energy Pe 
outputted from an engine 150 to ring wheel shaft 126C, or Conversely, it is necessary to make energy Pr 
outputted to ring wheel shaft 126C into a value [ a little ] smaller than the energy Pe outputted from an engine 
150 However, as mentioned above, loss of the energy by machine friction in planetary gear 120 is small, and if it 
takes into consideration that the effectiveness of the synchronous motor used for motors MG1 and MG2 is very 
close to a value 1 etc., the conversion efficiency of power will become a thing near a value 1. Therefore, also by 
the following explanation of the 4th example, unless it shows clearly, conversion efficiency is dealt with as a 

value 1 (100%). . £iU 

[0226] As mentioned above, although fundamental actuation of power output unit HOC of the 4th example was 
explained Others [ actuation / which carries out torque conversion of all the power outputted from such an 
engine 150. and is outputted to ring wheel shaft 126C ]. The actuation which adds the electrical energy stored in • 
the dc-battery 194 to the power outputted from the engine 150, and is outputted to ring wheel shaft 126C, 
Conversely, the actuation which stores a part of power outputted from the engine 150 in a dc-battery 194 as 
electrical energy is possible like the power output unit 1 10 of the 3rd example. 

[0227] The fixed-speed transit control routine illustrated to the initial manipulation routine of fixed-speed transit 
and drawing 42 which illustrated power output unit 1 10C of the 4th example as well as the power output unit 110 
of the 3rd example to drawing 39 can be performed so that the above explanation may show. However, ste P s 
S610 and S612 of the initial manipulation routine of fixed-speed transit which replaces with steps S410 and S412 
in drawing 39 and is illustrated to drawing 54 about the initial manipulation routine of fixed-speed transit are 
performed and steps S691 and S692 of the fixed-speed transit control routine which replaces with step S492 in 
drawing 42 and is illustrated to drawing 55 are performed about a fixed-speed transit control routine. This 
difference twists a motor MG 2 to have arranged to the crankshaft 156 of an engine 150. Hereafter, this point is 

explained a little. . 
[0228] Since the motor MG 2 is attached in the crankshaft 156 and I/O of the power is made by the planetary 
carrier 124 in power output unit 1 10C of the 4th example, by the change in the torque Tm2 of a motor MG 2 
Only amount **Tcs of increase and decrease by which Torque Tcs and Torque Tcr which act on sun gear shaft 
125C and ring wheel shaft 126C are calculated by **Tm2 then a degree type (33). and the formula (30) in the 
amount of increase and decrease of the torque Tm2 of a motor MG 2, and amount ** Tcr of increase and 
decrease change. 
[0229] 

[Equation 12] 

ATcs = ATm2*-£_ (33) 

1+ p 

ATcr=&Tm2x— i — (34) 

1+ p 

[0230] If it is made equal to value Kv6 and **V (step S492 of drawing 42 ) which is the increase and decrease of 
a value of the torque of the motor MG 2 for negating velocity-error **V [ in / for amount **Tcr of increase and 
decrease of torque which acts on this ring wheel shaft 126C / the 3rd example ] Like the power outputunrt 110 
of the 3rd example, velocity-error **V will be negated and the car which carries power output unit 110C ot the 
4th example will carry out fixed-speed transit at the target rate Vm. Therefore, if amount **Tm2 of increase and 
decrease of the torque Tm2 of the motor MG 2 in the 4th example is set with Kv7 and **V using a 
proportionality constant Kv7, it will become the relation of Kv7=Kv6 (1+rho) by the upper type (26) and the 
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formula (34). On the other hand, since the torque Tcs which acts on sun gear shaft 125C with the change in the 
torque Tm2 of a motor MG 2 also changes, in order to take balance of a collinear of operation, only amount ** 
Tcs of increase and decrease calculated by the upper formula (33) needs to change the torque Tml of a motor 
MG 1. By power output unit HOC of the 4th example, using the above-mentioned proportionality constant Kv7, 
torque command value Tm1* of a motor MG 1 was computed by the degree type (35), torque command value 
Tm2* of a motor MG 2 was computed by the degree type (36), and it has set up from these things (steps S691 
and S692). 
[0231] 

[Equation 13] 

Tml* ^fJIMlTmH+KvV'AVx-JL-. (35) 

1 + p v ' 

Tm2**- atn3 Tm2*+Kv7-AV (36) 

[0232] According to power output unit 1 10C of the 4th example explained above, since the torque of a motor MG 

1 and a motor MG 2 is fluctuated while fluctuating the energy Pe outputted from an engine 150, even if velocity- 
error **V arises at the vehicle speed V and the target rate Vm, velocity-error **V can be negated and the 
vehicle speed V can be made into the target rate Vm. And since the change in the torque of a motor MG 1 and a 
motor MG 2 is provided by the charge and discharge of a dc-battery 194 and it is carried out immediately, 
velocity-error **V is canceled immediately and the vehicle speed V is maintained at the target rate Vm. 
Consequently, since fine control can be performed, it is stabilized and the vehicle speed V can be maintained at 
the target rate Vm. 

[0233] In addition, when power output unit HOC of the 4th example does not have the effectiveness BRM, i.e.. 
the remaining capacity of a dc-battery 194, that the power output unit 1 10 of the 3rd example does so in the 
proper range, either, the effectiveness which can carry out remaining capacity BRM within proper limits also 
does so by performing the charge and discharge of a dc-battery 194. 

[0234] furthermore, power output unit 1 10C of the 4th example as well as the power output unit 1 10 of the 3rd 
example The configuration which changes target torque Te* of an engine 150, and target rotational frequency 
Ne* according to modification of the output energy Pr based on the charge and discharge of velocity-error **V 
or a dc-battery 194, The configuration which controls torque command value Tm2* of a motor MG 2 based on 
the rate of change of the vehicle speed V in addition to control of torque command value Tm2* of the motor MG 

2 by velocity-error **V, It is good also as the configuration which uses for the actuator 167 of a throttle valve 
166 what has a low precision, a configuration which performs constant-speed-drive control which carries out the 
rotation drive of the ring wheel shaft 126 by fixed speed. When it considers as these configurations, it cannot be 
overemphasized that the same effectiveness as the power output unit 110 of the 3rd example is done so. 
[0235] In addition, although considered as the arrangement which pinches a motor MG 2 by the engine 150 and 
the motor MG 1 in power output unit 1 10C of the 4th example, as shown in power output unit 1 10D which is the 
modification of drawing 56 , it is good also as arrangement which pinches an engine 150 by the motor MG 1 and 
the motor MG 2. Moreover, although the power outputted to ring wheel shaft 126C was taken out from between 
a motor MG 1 and motors MG 2 through the power fetch gear 128 combined with the ring wheel 122 in power 
output unit 1 10C of the 4th example, as shown in power output unit 1 10E which is the modification of drawing 
57 , it is good also as what extends and takes out ring wheel shaft 126E from a case 119. 

[0236] As mentioned above, although the gestalt of operation of this invention was explained, as for this 
invention, it is needless to say that it can carry out with the gestalt which becomes various within limits which 
are not limited to the gestalt of such operation at all, and do not deviate from the summary of this invention. 
[0237] For example, in applying the power output unit 20 of the 1st example to a four-wheel drive car (4WD), it 
becomes as [ show / in drawing 58 ]. With the configuration shown in drawing 58 , the assistant motor 40 
mechanically combined with the driving shaft 22 is separated from a driving shaft 22, it arranges independently in 
the rear wheel section of a car, and the driving wheels 27 and 29 of the rear wheel section are driven by this 
assistant motor 40. On the other hand, it is combined with the differential gear 24 through the gear 23, and the 
tip of a driving shaft 22 drives the driving wheels 26 and 28 of the front-wheel section with this driving shaft 22. 
The 1st example mentioned above under such a configuration and its modification are realizable. 
[0238] Moreover, in applying the power output unit 1 10 of the 3rd example to a four-wheel drive car (4WD), it 
becomes as [ show / in drawing 59 ]. With the configuration shown in drawing 59 , the motor MG 2 attached in 
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the ring wheel shaft 126 is separated from the ring wheel shaft 126, it arranges independently in the rear wheel 
section of a car, and the driving wheel 1 1 7,1 19 of the rear wheel section is driven by this motor MG 2. On the 
other hand, it is combined with the differential gear 114 of the front-wheel section of a car through the chain 
belt 1 29 and the power transfer gear 1 1 1 , and the power fetch gear 1 28 combined with the ring wheel shaft 1 26 
drives a driving wheel 116,118. The 5th example mentioned above under such a configuration is realizable. 
[0239] Furthermore, this invention is applicable also to the configuration in which Motor MG was attached in the 
drive shaft DS so that it might illustrate to drawing 60 . With this configuration, neither a clutch motor nor 
planetary gear connects, but Engine EG is connected to the direct drive shaft DS through Clutch CL A car runs 
by the energy outputted from Engine EG, and the energy which are outputted and inputted from a motor. The 
fixed-speed transit control in this configuration controls the torque command value of Motor MG in 
consideration of the lowness of responsibility to output change of Engine EG while carrying out increase and 
decrease of the energy outputted from Engine EG of control for example, to velocity-error **V. Thus, if this 
invention is the configuration of operating a driving shaft by the energy outputted from an engine, and the energy 
which are outputted and inputted from a motor, it can apply any configurations. For example, it is also applicable 
to a configuration equipped with the switch SW which switches connection between the crankshaft of Engine EG, 
and a drive shaft DS, the configuration which mixes the energy outputted from Engine EG, and the energy which 
are outputted and inputted from Motor MG by planetary gear, and is outputted to a drive shaft DS so that it may 
illustrate to drawing 62 so that it may illustrate to drawing 61 . 

[0240] By the way, although the gasoline engine operated with a gasoline as an engine 50 and an engine 150 was 
used in each example mentioned above, various kinds of internal combustion, such as a diesel power plant, a 
turbine engine, and a jet engine, or an external combustion engine can also be used. 

[0241] Moreover, as the clutch motor 30 and the assistant motor 40 of the 1st or 2nd example, or the motor MG 
1 and Motor MG 2 of the 3rd or 4th example, although PM form (permanent magnet form-ermanent Magnet type) 
synchronous motor was used If regeneration actuation and a powering movement are made to perform, in 
addition, VR form (adjustable reluctance form; Variable Reluctance type) synchronous motor, A vernier motor, a 
direct current motor, an induction motor, a superconducting motor, a step motor, etc. can also be used. 
[0242] Furthermore, in the 1st or 2nd example, although the rotation transformer 38 was used as a means of 
communication of the power to the clutch motor 30, slip ring-brush contact, slip ring-mercury contact, or semi- 
conductor coupling of magnetic energy can also be used. 

[0243] Although the transistor inverter was used as the 1st of the 1st or 2nd example and the 2nd drive circuit 
91 and 92, or the 1st of the 3rd or 4th example and the 2nd drive circuit 191,192 In addition, an IGBT (insulated- 
gate bipolar mode transistor; Insulated Gate Bipolar mode Transistor) inverter, A thyristor inverter, an electrical- 
potential-difference PWM (pulse-width-modulation-ulse Width Modulation) inverter, a square wave inverter (an 
electrical-potential-difference form inverter, current form inverter), a resonance inverter, etc. can also be used. 
[0244] Moreover, as the dc-battery 94 of the 1st or 2nd example, or a dc-battery 194 of the 3rd or 4th example, 
although Pb dc-battery, a NiMH dc-battery, Li dc-battery, etc. can be used, it can replace with a dc-battery 
94,194 and a capacitor can also be used. 

[0245] Although each example explained the case where a power output unit was carried in a car, this invention 
is not limited to this and, in addition to this, can also be carried [ means of transportation, such as a vessel and 
an aircraft, and ] in various industrial machines etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the car carrying the power output unit 20 
as the 1st example of this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of the power output unit 20 of the 1st 
example centering on the clutch motor 30, the assistant motor 40, and a control unit 80. 

[Drawing 3] It is the sectional view showing the structure of the clutch motor 30 which constitutes the power 
output unit 20 of the 1st example, and the assistant motor 40. 

[Drawing 4] It is a graph for explaining the principle of operation of the power output unit 20 of the 1st example. 
[Drawing 5] It is the flow chart which illustrates the initial manipulation routine of fixed-speed transit performed 
by the control device 80 of the 1st example. 

[Drawing 6] It is the flow chart which illustrates fundamental processing of control of the clutch motor 30 
performed by the control device 80 of the 1st example. 

[Drawing 7] It is the flow chart which illustrates fundamental processing of control of the assistant motor 40 
performed by the control unit 80 of the 1st example. 

[Drawing 8] It is the flow chart which illustrates the throttle-valve opening control routine performed by 
EFIECU70 of the 1st example. 

[Drawing 9] It is the flow chart which illustrates the fuel-injection control manipulation routine performed by 
EFIECU70 of the 1st example. 

[Drawing 10] It is the flow chart which illustrates the fixed-speed transit control routine performed by the 
control device 80 of the 1st example. 

[Drawing 1 1] The remaining capacity BRM of a dc-battery 94 is the explanatory view which illustrates signs that 
the vehicle speed V of a car is sometimes maintained by the target rate Vm within proper limits. 
[Drawing 1 2] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne> engine speed Nd at the time of negating velocity-error **V and the operation point of a 
driving shaft 22. 

[Drawing 13] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne< engine speed Nd at the time of negating velocity-error **V and the operation point of a 
driving shaft 22. 

[Drawing 14] The vehicle speed V is the explanatory view which illustrates signs that the remaining capacity 
BRM of a dc-battery 94 is maintained at the proper range at the target rate Vm at the fixed time. 
[Drawing 15] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne> engine speed Nd at the time of charging a dc-battery 94 and the operation point of a 
driving shaft 22. 

[Drawing 16] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne< engine speed Nd at the time of charging a dc-battery 94 and the operation point of a 
driving shaft 22. 

[Drawing 1 7] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne> engine speed Nd at the time of discharging from a dc-battery 94 and the operation point 
of a driving shaft 22. 

[Drawing 18] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne< engine speed Nd at the time of discharging from a dc-battery 94 and the operation point 
of a driving shaft 22. 
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[Drawing 19] It is the explanatory view which illustrates the situation of actuation of the engine 50 when 
velocity-error **V arises during charge of a dc-battery 94, a dc-battery 94, and the assistant motor 40. 
[Drawing 20] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne> engine speed Nd at the time of velocity-error **V arising during charge of a dc-battery 
94 and the operation point of a driving shaft 22. 

[Drawing 21] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne< engine speed Nd at the time of velocity-error **V arising during charge of a dc-battery 
94 and the operation point of a driving shaft 22. 

[Drawing 22] It is the flow chart which shows the modification of the fixed-speed transit control routine 
performed by the control device 80 of the 1st example. 

[Drawing 23] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne> engine speed Nd at the time of changing target torque Te* and target engine-speed Ne* 
with the change in the output energy Pd and the operation point of a driving shaft 22. 

[Drawing 24] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne< engine speed Nd at the time of changing target torque Te* and target engine-speed Ne* 
with the change in the output energy Pd and the operation point of a driving shaft 22. 

[Drawing 25] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne> engine speed Nd at the time of the ability of the output energy Pd not to set up gradually 
and the operation point of a driving shaft 22. 

[Drawing 26] It is the graph which illustrates the situation of change of the operation point of the engine 50 in 
the engine-speed Ne< engine speed Nd at the time of the ability of the output energy Pd not to set up gradually 
and the operation point of a driving shaft 22. 

[Drawing 27] It is the block diagram showing the outline configuration of power output unit 20A which is the 
modification of the power output unit 20 of the 1st example. 

[Drawing 28] It is the block diagram showing the outline configuration of power output unit 20B of the 2nd 
example. 

[Drawing 29] It is the flow chart which illustrates a part of initial manipulation routine of fixed-speed transit 
performed by the control device 80 of power output unit 20B of the 2nd example. 

[Drawing 30] It is the flow chart which illustrates a part of fixed-speed transit control routine performed by the 
control device 80 of power output unit 20B of the 2nd example. 

[Drawing 31] It is the block diagram which illustrates the outline of the configuration of power output unit 20C 
which is the modification of power output unit 20B of the 2nd example. 

[Drawing 32] It is the block diagram which illustrates the outline of the configuration of power output unit 20D 
which is the modification of power output unit 20B of the 2nd example. 

[Drawing 33] It is the block diagram which illustrates the configuration of the outline of the car incorporating the 
power output unit 1 10 as the 3rd example of this invention. 

[Drawing 34] It is the block diagram showing the outline configuration of the power output unit 1 10 as the 3rd 
example. 

[Drawing 35] It is the partial enlarged drawing of the power output unit 1 10 of the 3rd example. 
[Drawing 36] It is a graph for explaining actuation of the power output unit 1 10 of the 3rd example. 
[Drawing 37] It is the collinear Fig. showing the rotational frequency of three shafts and the relation of torque 
which were combined with planetary gear 120. 

[Drawing 38] It is the collinear Fig. showing the rotational frequency of three shafts and the relation of torque 
which were combined with planetary gear 120. 

[Drawing 39] It is the flow chart which illustrates the initial manipulation routine of fixed-speed transit performed 
by the control device 180 of the 3rd example. 

[Drawing 40] It is the flow chart which illustrates fundamental processing of control of the motor MG 1 
performed by the control device 180 of the 3rd example. 

[Drawing 41] It is the flow chart which illustrates fundamental processing of control of the motor MG 2 
performed by the control device 180 of the 3rd example. 

[Drawing 42] It is the flow chart which illustrates the fixed-speed transit control routine performed by the 
control device 80 of the 3rd example. 

[Drawing 43] The remaining capacity BRM of the dc-battery 194 of the 3rd example is the explanatory view 
which illustrates signs that the vehicle speed V of a car is sometimes maintained by the target rate Vm within 
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proper limits. 

rDrawing 44] It is an explanatory view explaining the situation of change of the collinear Fig. at the time of 
negating velocity-error **V. 

[Drawing 45] It is an explanatory view explaining the situation of change of the collinear Fig. at the time of 
negating velocity-error **V. 

[Drawing 46] It is the explanatory view which illustrates the situation of actuation of one engine 50 when 
velocity-error **V arises during charge of the dc-battery 194 of the 3rd example, a dc-battery 194, and a motor 
MG 2. 

[Drawing 47] It is an explanatory view explaining the situation of change of the collinear Fig. at the time of 
velocity-error **V arising during charge of a dc-battery 94. 

[Drawing 48] It is the flow chart which shows the modification of the fixed-speed transit control routine 
performed by the control device 80 of the 3rd example. 

rD rawing 49] It is the block diagram which illustrates the outline of the configuration of power output unit 1 10A 
which is the modification of the power output unit 110 of the 3rd example. 

[Drawing 50] It is the block diagram which illustrates the outline of the configuration of power output unit 1 10B 
which is the modification of the power output unit 1 10 of the 3rd example. 

[Drawing 51] It is the block diagram showing the outline configuration of power output unit HOC of the 4th 
example. 

[Drawing 52] It is the collinear Fig. showing the rotational frequency of three shafts and the relation of torque 
which were combined with the planetary gear 120 of the 4th example. 

[Drawing 53] It is the collinear Fig. showing the rotational frequency of three shafts and the relation of torque 
which were combined with the planetary gear 120 of the 4th example. 

[Drawing 54] It is the flow chart which illustrates a part of initial manipulation routine of fixed-speed transit 
performed by the control device 180 of power output unit 1 10C of the 4th example. 

[Drawing 55] It is the flow chart which illustrates a part of fixed-speed transit control routine performed by the 
control device 180 of power output unit 1 10C of the 4th example. 

[Drawing 56] It is the block diagram which illustrates the outline of the configuration of power output unit 1 10D 
which is the modification of power output unit 1 10C of the 4th example. 

[Drawing 57] It is the block diagram which illustrates the outline of the configuration of power output unit 1 10E 
which is the modification of power output unit 1 10C of the 4th example. 

[Drawing 58] It is the block diagram showing the configuration at the time of applying the power output unit 20 of 
the 1st example to a four-wheel drive car. 

[Drawing 59] It is the block diagram showing the configuration at the time of applying the power output unit 1 10 
of the 3rd example to a four-wheel drive car. 

[Drawing 60] It is the block diagram which illustrates the outline of the configuration which can apply this 
invention. 

[Drawing 61] It is the block diagram which illustrates the outline of the configuration which can apply this 
invention. 

[Drawing 62] It is the block diagram which illustrates the outline of the configuration which can apply this 
invention. 

[Description of Notations] 
20 — Power output unit 
20A-20D Power output unit 

22 — Driving shaft 

23 — Gear 

24 — Differential gear 

26 28 — Driving wheel 

27 29 — Driving wheel 
30 — Clutch motor 
32 — Outer rotor 

34 — Inner rotor 

35 — Permanent magnet 

36 — Three phase coil 
37A, 37B — Bearing 
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38 — Rotation transformer 
38A — Primary winding 
38B — Secondary winding 

39 — Resolver 

40 — Assistant motor 

42 — Rota 

43 — Stator 

44 — Three phase coil 

45 — Case 

46 — Permanent magnet 

48 — Resolver 

49 — Bearing 

50 — Engine 

51 — Fuel injection valve 

52 — Combustion chamber 
54 — Piston 

56 — Crankshaft 

57 — Wheel 

58 — Ignitor 

59a — Press fit pin 
59b — Screw 
60 — Distributor 
62 — Ignition plug 

64 — Accelerator pedal 

65 — Accelerator pedal position sensor 

66 — Throttle valve 

67 — Actuator 

67 — Throttle-valve position sensor 

68 — Actuator 
70 — EFIECU 

72 — Inlet-pipe negative pressure sensor 
74 — Coolant temperature sensor 
76 — Rotational frequency sensor 

78 — Angle-of-rotation sensor 

79 — Starting switch 

80 — Control unit 
82 — Shift lever 

84 — Shift position sensor 
86 — Speed sensor 
90 — Control CPU 
90 a— RAM 

90 b— ROM 

91 — 1st drive circuit 

92 — 2nd drive circuit 

94 — Dc-battery 

95 96 — Current detector 
97 98 — Current detector 

99 — Remaining capacity detector 

110 — Power output unit 
110A-110E — Power output unit 

111 — Power transfer gear 

112 — Driving shaft 
114 — Differential gear 

1 16,1 18 — Driving wheel 
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117,119 — Driving wheel 
119— Case 

120 — Planetary gear 

121 — Sun gear 

122 — Ring wheel 

123 — Planetary pinion gear 

124 — Planetary carrier 

125 — Sun gear shaft 

126 — Ring wheel shaft 

128 — Power fetch gear 

129 — Chain belt 

1 32 — Rota 

1 33 — Stator 

134 — Three phase coil 

135 — Permanent magnet 
139 — Resolver 

142 — Rota 

1 43 — Stator 

144 — Three phase coil 

145 — Permanent magnet 

149 — Resolver 

150 — Engine 

156 — Crankshaft 

157 — Resolver 

165 — Accelerator pedal position sensor 

166 — Throttle valve 

167 — Actuator 
170 — EFIECU 
180 — Control unit 

184 — Shift position sensor 
186 — Speed sensor 
190 — Control CPU 
190 a— RAM 

190 b— ROM 

191 — 1st drive circuit 

192 — : 2nd drive circuit 
194 — Dc-battery 
195,196 — Current detector 
197,198 — Current detector 

199 — Remaining capacity detector 

LI , L2 — Power-source Rhine 

MG1 — Motor 

MG2 — Motor 

Tr1-Tr6 — Transistor 

From Tr1 1 to Tr16 — Transistor 



[Translation done.] 
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we b «@*e» t * * j; 5 mm mm& ± astern 

[0 0 3 4] ZL©»*ffi*«H©IW»^j*tJ:fitf» IK 

mmm<n>®m&.$:mm®ifcmz-?z>z.tw t#-&„ l*> 

[0 0 3 5] *56W<Z)SB2©»*ffi*KBK>*J»^rjSfe 
Wj* ft iff $ it * HE ft t> m ii SMcO ftj WH * o 

x. mftm<Dfemzm-j^Tmfc&m&(F>®mm&*:WL 
[0036] ^©»*m*n«ro*!Hi^^(i«tti«. s 
mBf\z%m?z>zttfT'2, *<D&itm*>+mz. 

[0 0 3 7] 



MizmrJ^Tmm-rz. m 1 te^mwo'm 1 o^km t 
■tmi&mT&Zo m*-?z>&oiz. witnaf}^m2o 

tt. *#<te. X>v>5 0 -X>v>5 0©3fi|££ 
^JPf -l)« J F$i]fflIX--y h (£TF, EFIECL'iH? 
-SO 7 0£. x>-^> 5 03^&ffl*sn*»**K»«i 
2 2iie»-r^i7^-7^ ; t-5'3 0&<fc£/7v-X h*- 

[0 0 3 8] x>>?>5 0 H, #V'J >»:«!: 9 ft 
3#V'J >X>->*>T&D> ©^.JS^&XP-y Ml/AMU 

SftfctfVU >£<£>ig-&^£^&^5 2i;iAl/. H<7) 
^£m<D0^II<fcDffbTtf£>ft-3b:7.h>5 4 W5Sft 

T, XD 7 H;^-?;P7*6 6ll7?fil-i' 6 8 {I«t 0 

mmmwiztiz,,, M77^6 2ii -f^t-T^ss^ 

,£*2ftT*58M*£1-&o 
[0 0 3 9] EF1ECU70CH I>y>50 C05S 

h^A';b^7jt->--> 3 >t>u-6 7, mmm<D5 o 
wA?^ft^ai-r§®mi : A)i-fe>-y-7 2, x>->*>so 

07K?aft^t±5T^>7K®-k>i*-7 4> f -f 7 h U fa-? 

6 0\zmie>tlir 7 b 5 6 OHfeStBteS 

/gft^ffiT?>iHite»-b>-y-7 6*«ttjci5HEfta[-t>-y-7 

8&<i:T&-5. EFIECU7 0CI1 I©ftfi, 

{BJAtf-f yz7*>3 >*-©«IST*»ttlt4^i'- 

[0 0 4 0] X>v>5 0C0i?7>i7-> J f X h 5 6 il 

4 0He^$tlfcB»*S2 2«. T-(7 7l/>ytM 
•V2 4 II^-&^tlT43 0. X>->*>5 0^e>ai7J$tl^) 
»*tt*««^£*OK»li-2 6, 2 8(If±57;$n^o 
^77f : &-^3 0t7yXR-!5'4 0ll M»£ft 

7 h U-A*-8 2 H8£tf e>tt£->7 h#->*->3 >-t>+T8 
4 J ^7^-feJI/'\?*;l/6 4 \zmi ZtltzT f -tJl^yfrtf 
->*->a >-t>it6 5. *j^w*»ft^aiT^)#jf -tr>-9- 

8 6fc£A«fiM82*lTH*. $i]»ga8 0li. ± 
iSL^EF I ECU 7 OilitiD. a^COffffift^ 

[0 0 4 1 ] 02li, ^^-y^-^S 0, 7-/X h^: 
-?4 01iJ:tX«lSPSB8 0*^£f^»^jm*SB2 0 
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4tA»6il«SnTiO. 7^^D-3'3 2ttI>y> 
50©i?7>i'->t7h56t:^tl. -is-fu-Z 

3 4ttiKtl)tt2 2 H«£-&StlXU3. ^LX, ^COffift 
«2 2l:li7->x ht-^4 0©n-?4 2«^n 

[0 0 4 2] ?55'fl-J'3 Ott. 7-7^P-^32 
<7)rtffliBt*^«5 3 5 SUA. -f>tn-^3 4t» 
fiSt^ftfcXP-y MlEffiOa-fjl- 3 6 S^lsrr 

TJtt. |5|!fch7>X3 8^bTi«&Sn§, -f>^-a 
-^3 4 l:*UTEffi3-f 3 hi5«ktfx 

5 6Cli, ^»IHteft«0 e £&HST£l'\A>W\*3 9# 
igtt<bftx^3^ rOl/'/iWU 9&. x-rxhUt* 

oc»^e.tifciHiteftK-fe>-y-7 8<h*ffl-r?. 

[0 0 4 3] 7->X 4 0 hm&lMWlWit 

4 4(1 ^r-7.4 5tria^$tlfeXx-^4 3tr#@$ 

nT^-5« i©XT-5'4 3t), 

7. h^-^4 0TH ^© 7 1(^I54 6 H.J: 9«#<hH 
ffin-f ;P4 4*^fiET-5^t(DfflafPfflt3J;0. p- 
*4 2tf®&-?2>« □— * 4 2*<«ttWH*S'&Stlfctt 
tt. !*^tii^SS2 0©Ml^©ffia«n?**KiWl)l2 
2T*0, Ilil2 2l:li. ^O[5Ife^S0 d £&tB"f 

tt, 7— X4 olrlSW £>*i;t^7U >7*4 9t;:«fc!5*K 

[0 0 4 4] ^^-y^-^ 3 0 £7->X h^E-^ 
4 OH ?57f : E-3'3 0(D^>tn-5'3 4AS7y 
Xht-?4 0©n-?4 2, 3§<^X«i8»>tt 2 2\zm 
\m\Z&&HftX^Z>. IfcAbt, X>->*>5 0 tjffii 
t-?3 0, 4 0 t(0B8^Srffi«Slw*Atf. X>v>5 
0A^i77>i7v^Xh56 trm^^tlfcW h^^A 5 ^ 
vv^^— 9 3 0<D7^^n-?3 2i3 e fcD ; '1' >7-p— 
* 3 4^ltlfttt2 2trtB7j2*l, 7~>Xht-? 

[0 0 4 5] 7->X h^E-^4 OH, ffiSc07lcXm5Si 

MI6 3 5£*rr*7£*P-*3 2 t>H 
«3-f;i'3 6mH>ta-i'3 4t). ^tlBiEr 
-2>J;5#l»££*iXt>5, -tllT. ?7-;ft-?3 0ff) 
M©Hil:^^T. @3©?7 7? : E-^ 3 Ofcitf 
7->X h^-^4 OOttjg^^-rWfiBEi&ffl^TfflST 



•6. 9 V 3 0007^^0-^3 2 «. 

/7-> t 7h5 6t*-&*nfc*-f-Jl'5 7©»«il:E 
At>5 9afc<t^y5 9 b \ZX <Q ffiO ft»t&«TV» 

0, iZ!H / <7 , J >^3 7 A, 3 7B5:ffl^T-f>tn 
[0 0 4 6] 7^^P-^ 3 2 l:*Xi53 5j4<tS!tt£ 
ocoW^irifii^^TjiSixafeO. -^43^(rmn©7j[S] 

•yXlr^O^lBl-r?)^ >7-P-7 3 4<DEM^-1 )V3 6 
li» -f>7"P-^3 4tIf^lt^nfclt2 4(l<DXn-y h 

ffla-fJU3 6(D&*\t. ®e.h?>7> 3 8^e>«73(75#t 
*&SS^*«fc5»«!3tlTUS. C©@$Eb7>X3 8 
tt. 7--X4 5Ci^nfc-*ii3 8At^/7-D 

-*3 4trig^^nfciKif)$4 2 2H8iof*ite>nfc— * 

Atr*#I3 8BtOKT, ^7j[6jtt*7j£^>0J&0 
t?,;t«^. ttfe, Hffl (U, V, Wffi) 
^OfiOtSfc*!:- [hI$k h7>X 3 8 t~liHffl#(D 

[0 0 4 7] BStrr3-ffl<D7*4U&5 3 5A^«fi-r*«i 
St, -Y >7"p-^ 3 4 triait^ti/i=.ffl3'f;i/3 6# 

»j«-r-5@te«*t©ffla^ffl^«to, 7-7^ p-^ 3 

2 t-f >to-^ 3 4 tlti* (DS5»U5i1". 
i7->r y h5 6frit^$nfc7'7^P-^3 2cO(sl$5^: 

m<Dmfo$iti>x^z>. z\<d&%:. ffi%<Dm&\z\im<o 

b^E-SM OtDf&JffilCDIfcffltrO^Xli, iT7D-ft 
-h2rffl^XPb<WWr^>. 

[0 0 4 8]*l:. ?5yf=E-*3 0i5<fctf7vX h 
t-^4 0 $:^«J • fflS9-r^*iJWSg 8 0 JIOUTBKW 
f&JW»«8 0(i, 7 77^-^3 0^11^ 
Mil (DIEI(i[e]!&9 1 . 7->X h^-^4 OS-igft-r^m 

2»igftiEi?g9 2. mmmmf&9 1 , 9 2 ^rsij^-r^^j 

iCPU90, -^mtfiXfe^A'^x'J 9 4*^«fiK$ 
tixu^>. i»CPU9 0H 1 f7 77-f ^oTD-tr 
•7+t-X«)0. rt^lr. -7-i7fflCDRAN4 9 0 a. 117 
P7*7A^K1tLfcROM 9 0 b. AtB73#-h 
•a-f) 43J;l>'EF I ECU 7 0 <hiIffi£tT&5 v 'J 7^ 
ffl-ll*- h (ElTK-tt-f) :©M(»CPl - 9 0 
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e. l/'/;WU 8^&«)RlbM2 2 COHlfe^S 0 d. 7 
;^-/->3> (7^-fe;^y;Ko«as) AP, ->7h 

#y->3 >t>1)-8 4^f,(D->7 h^yya >S P, * 
ii-t>+|-8 6*^©*SV, mi<7)^W)|H!K9 1 \ZWM 
£>*i;fc2 0©tt»t*fttti«9 5, 9 6*^(Di'77fi!S 
{Slue, I v c, SB20B«i|5|j8tKtj-e.*ifc2o© 
«0it^aiS§9 7, 9 8*5.©7y^ h«^<S I u a, I 
va. Ay-^'JQ 4<D8««£ttffl-r*»S*ttffiS9 

*IT1^5. &43. 2g$*&aigs 9 9 ;bf U9 40 
*/S^<DJta*fettA*-7x»J 9 4©£#C0SS£SI£l/ 

*sof t TSti &ttmf s "b n y t- u <nm=f- m 
zmmw \z -> a - h $ -a-T««t s as l fiSBSin sas § c 

[0 0 4 9] WSiCPU9 0*&»i. ^lCO^g) 

7>y'7?Tr lfcHLTr 6£«»-r*iW»(B^SW 

it. ^2<Dffii(jiHi?S9 2i:wj6n/tz-f v?-y>fm 

ftLT06i©K7>vX^Tr 1 1 r 1 6 

ig»(Hl?S9 1 l*KO 6 <B© h5'>> ? X^T r 1 ft^LTr 
6(1, h5>vX*-f Wt-:*£«WiLT:&0, 
tl. -»»tl7'f>Ll, L 2KjttUTy — 

«t -5 2if^7TSg$n. ^(Dmrnti 

IZ, Pyy ^ — 9 3 OODHffl^-OU (UVW) 36© 
ft***. @eh5>*3 8£#LTS&tt;**rT^*. « 
iS7-f>Ll, L2(i. A*<y^"J 9 4©77Xii:V^ 

^-xffliju. ^-tiifnsttsnTVi-s*^. wcpl'9 

0 H«kD2*£fc-r h^vX^T r 1 fc^L-T r 6©t 
>^W«)SiJ^«r*iJli©^SWHr«tOre**!WU. &3 

[0 0 5 0] flfcfr, $ 2 (OEIbgISS 9 2<D6M(Dh7> 
z/Z5>T r 1 1 ^iULTr 1 6 t>. h^yvX^-f >A* 
-^^MbtfeO, ^tl^tt. fg 1 coiKitiESS 9 1 <h 

«. 7>X h : E-^4 0©=ffi3>f^4 4<D&X\Z.mm. 
3tlTl>5. ftoT. WCPU9 0ll«t0****-r N 
7/vXnr 1 l^ULTr 1 6 0*>fifffiSHWfi 
^SW2i:if)i^Jffl)L> #zj-r;i4 4i;fltti-5«» 

[0 0 5 1 ] W±^^IKB^tfcfll77tti7 t jSe2 0(7)1 

#EF I ECU 7 0l3ck0)Ite£tU X > ->' > 5 0 (Dm 



©t*. S«W£B8 0;M§l(Eh7>*3 8£^bT£5 
•y^^r-^3 0(DHffi3^;P3 6 H<SJ^«dS£SStbTl> 
tl^fttl\f. EP*»^l©|g«,I5i!S9 l©h7>y^^ 
T r 1 S^LTr 6 A*#NF*7«!6t?*tltf, =ffia< 
;U3 6 \Z\${sim<Dmffi.bmtlfc^fr£>. Zyytt—* 
3 0©77i'D-J'3 2£-f >*D-*3 4<ttt««W 
IZ±< tiT ^fc^Vtmtt&Q . X>^>5 0co^7 
5>7~>-fy' h 5 6HS@DLTt^-5 ; Rt8£&3. dCD 
ftffiTte. h7>y'7?T r lftULTr 6^7tS 
otl^*^, HffiH'f )13 6frt><D®±*>?Tfct>fttl 
U„ gp^, x>->*>5 0H7-T \ t )l®fr$:LT^Z>Z.t 

[0 0 5 2] frJflfgB 8 0 CDfftJt® C PL'90 jWMWgJf 
SW 1 ^tB7^bT h7>v^^*^->*7(W«-r-6t. 
x>->*>5 0(D^5>i7~>^7' h 5 6(Dlal3£gcNe tffi 
»W2 2 routes: Nd toflllS 

^^-^3 0{r*5lt^7^^D-^3 2M>tD-^ 
3 4©@)Ej3[iNc (Ne-Nd) ) tl&bT. y*^-y 
^^-37 3 0©Hffin-r;U3 6 (I— S(D«SS^«ttl-5. 
IP*>. ?77ft-^3 0«SlliUilL. m»St 
(DEidHSS 9 1 ZftLT\B±Zn, 7^7f'J9 4 
iC0B$. 7 r 75'D-^ 3 2 i-f >±P- 
^3 4iH-«©»0J»«#ffi-r*«g-&«IBi»:4. BP 

I>y/50O@g$Ne ( ^ y > f -> 7 h 5 6 
(DlElteSSc) ^OtiiS^lHlteSfrN'dTM >^-p-^ 3 4ti 
Hie-r*. B££tlfc«Mx*;P*<h#L 

MSCPU 9 0 ^ 2 (7)^ilj[5]!S 9 2 ^$i]|?T^<h. 7 
N^-^4 0CDHffln<;W4 4 lr«8KA*8tttl. 7y 

[0 0 5 3] 04 irflg e>-a-tf. ^ ^ >/7 ->-^ 7 h 5 6 # 
@fi»Nl, h;P7T 1 TlfeLTl^ttC, MJSG 
1 COX^^Sri?^^?^:— ^ 3 Oj^«=>|hI£U CltlS- 
7->X N^-^4 0\Ztt*j--?2>Z.tlZ&K>. igS)IS2 2 
^0telSX2, h;W7T 2TlHl*c$-y--2>^<h7)?T#^CO 
If* 4. Z. o IT. ^7^^-^3 013*5^^*19, 
in*»IEro{i<7)|H]$E&M.\'c tlfSbfcX^jU^^ t 
LTffifttt2 2l;#4LT, h;Ui7(7y^g|Srff^7roT- 

[0 0 5 4] X > v > 5 0 *«@GSCN e ifimfeO) 

BlfcgcX 2T hMTeA! T 2 T3ite$*lTi5 
0. SfbM2 2A*Htea.\2J:0***lHHEftN ITS 

^30ffl-f>tn-^34ll 77^P-^32II^L 
TEieaigX c (X e - X d ) <Otft*tfilT*Sia*lHi(E 
gcT'Ei»)$ft2 2O0«E*lfilt;@(E-r4^e). ^^-y^^ 
-^3 0(1 il^cO^-^t LT^hIL. A , 7T i J9 4 
fr*><D^Jj\z£. 0ffi»tt2 2 IIlHlteX^^^Sr#A-5. 
-7j. «»CPL'9 0tlJ;O7->X ht-^4 0 HJ; 0 
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7v7. h^-yM OCDP-3M 2iXr-^4 3 t<Dffi 

ft-^30i:i(3iR3n5±5lB«CPU 9 OtrJ; 
D?6l:|3«fcr«e2<0«»@g&9 1, 9 2£*M9-Tfttf. 
J7';ft- *3 OS, A'-yr'J 9 4H#A6tlfcm^ 

[0 0 5 5] 0 4 £>1t«\ ^ > y* v + 7 h 5 6 # 
|Hie»N T 2, hMT2t?lfeUU5«!:«l:. fWG 
2 tg«G3roi^MS7y^ h^E-^4 0*^04 
U dttei^v^— * 3 0H#-^-r-5-<i:tr«fcD, 
m9M2 2£|stf£f£Nl, h;H?T lTHie^lJ^-i: 

[0 0 5 6] ft*, *««C0»*W*«H2 OTtt, - 

5 b£ wi/^i&irijpAT, x>v>5 o^e»m^$tx 

(Hl^T e<h0t£$:Ne ^09) y*7 

•y^E-* 3 0 \z&K>®±&tz\tmit-£tiz>m%i.*)i 

^t, 7->X h^E-^4 0 (I<t0^ft*fe«[Hl4$tl§ 
Jl/^£Ji,V>ffibTA*-y^U 9 4£&mbfcD, 

tax^j^S/^vr'J 9 4(r#A?.nfc«^HiD« 
ofcD LT. X>-/>5 OA^oaj^X^^^fSriO^ 
*J;<ilj^i:bTiBi)]«i2 2 (rttt77-r& - t^'T^S,, 
[0 0 5 7] &tr, ^^>LT«^^tl?»if)^ai^^S2 

[0 0 5 8] ^<D£oizWfr%lZ&r)femfcft<D¥ijji 
(EUfSSVmCDtS^) 7^&$tl3£, $iJ»SB8O0 
»CPU9 0H £"f\ ROM 9 0 bK^&IEti £*l 

^co&. @i oizmm^zfcmfcnuwi-J-yz&'o 

[0 0 5 9] *;U-5F->7^3ltT£n&i:. 0 

commc pu9 o«, *-r, 3f$K*<^£*£ tifcas* 

BIISVmtbTt^L (XT77S10 0) . 3. CO 
RHiiffiVmirft^l^TROM 9 0 b fZi^Kti $ tXfe 
0Sb^^?77i:J;Olli2 2tidi^-r-<^ Y)lt> 

^-r-s (7T77S io2). ;ct- mi&mtfm^z 



»2 2CDh;i/i7TdSr*^tcJ;D5RJ?), §»5SVthJU 
i7Td £BSMVm£m^Hl<y*^«Td * tCOM 
StLT-777'i:btfe©T**?>. Ufc^ 0 T> 31 CD "7 
-y7H> I>y>50t?77«-^30, 7vX h 
4 0CD#tt, ^pjeomS^Jf^^t'iO^*^^ 

co-e&s. 

[0060] *c. ^a^ff mommw 2 2 ©Reflate 
»xd * ^nmmm.ym\zit&m^Kd^mcx^tbi> 

(7T77S 104). *jS5CD*jitI»L-T^lt) 
tt2 2C0|Hl^X : d«lt^F^#(3$>^*^, 

«KdSfi;Tt*?.ni>. Std^T. 5)<a6/itti7jX* 
JU=£P d £(U77 h^y-^lfiT d * £: B8? HteSfcX d * 
tS-ffluxitS (Pd = Td*xNd*) K-fcOJHHL- 

(7T77S10 6) . WffiL-fcffl7JX*»*Pdlt* 
^>T, X>->*>5 OCOR^h^^T e * tBS@fe^C 

8) o x>v>5 ocd{^T?>x^;i-^Hx> 

-y>5 OCDWl/^Te tlaHElStXe tCDfit^bU^ 
6. ffi#X*;i^Pd<hX>v>5 OCDFl&MUy'Te 
*fciy:|EH»[5l^Ne * tommtP d = T e *XN 
e*<h&D. ^^?)F55^^iiS-r-5X>y >5 OCOHIf 
T e * 43 j;^H«[HlfeicN e * CDM^-tHiSf-icf' 

l;JtLTI>y>5 0^*T-#?)K0?A^COft^W.T® 

e$ti, ^oili77x^^^P dcoXfttrWbTx>v> 
5 ocoillK : Kffi* 5 me.AMi^'fl:-r ; 5x>v>5 OCOHtl 

3Ltt£^«£>RO:vi 9 0 bt:?7 XiLTiSttbTfc 
7T77S10 3!lJ;0**e)fcm^X^^^PdH 
^t--5X>->*>5 OCOR^h^y'Te *t>it>*HSIs] 
$S$:X e * SiCDV-y-^b^tBT&t^tbfc. 
[0 0 6 1 ] *tr. SS^$rifcX>> ; >5 OCORUb^ 
y-Te * Sy77f : E-^ 3 0CD Ml^Jg^ffiT c * £ 
bTSS^b (7.7 -yXS 110) , 7->X h^-y*4 0 
CDMUy-fg4HSTa*£a+H (Ta* = Td*-Tc 
*) (liDWJii-r?) (7f7 7S 112). Z.Z.T, X 
f 7 7S 1 1 07777^-^3 0COh)P^JI^{IT 
c *i:X>>?>5 OWFlMhJli'Te * tSUbtttrf 
?,C0H. X>v>5 OZftmbfrfT e *&£V¥\m® 
ligcXe *T(5«-^i:3ieT?)fcse)T$) ; 5o -till. 
X>v>5 0COh;i/i'Te(i, X>v>5 OCOM^h^ 
y*. BP't,i7 7-y^ ; E-y' 3 0(lJ;0^lf)tt2 2 ilffffl^ 
ii-^ h^^cos:^ffl<hbTili< h;H^tiiO«*^- 1 

[0 0 6 2] :51T, X>v >5 0 C0§^ h^i^T e 
*43J:?>*H1i(HlK^CXe *, i7^-y^-^3 OCOh^ 
^tg^iTc*. 7->X ^^-^4 0(Oh;Ui7^(iT 

a * srisjrf&t. zn^omiEmizm-J^TZyy?- 

3 OCOSlfP (7777S 114). 7-/7 h^- 



i?4 0<DfflW Ut^7S 116) *5«turx>> f >5 0 
(Dfflffl (Xf7 7S 1 1 8) rtifr&frtt*. 0^ 
©«^±» >5y«-^3 Otf)ftJP<t7v7. h^E-* 
4 0 «>: X > > 5 0 Qffiff £ ©7. x y 7 <t 

UTIBtSUTV^^^ Hl^^tt, iLtie>CDfMWi|H]P#ti 
MffLTfTtetotl-S),, m^\i. M'fflC PU9 O^fflOii 
*ma5:fiJfflbT, ?77ft-^3 0t7->X N^- 
^4 0(7)*iJffl^|^B#{C||fTT^t*{r. ffi{ttr=tOEF 
I ECU 7 0CJg*§2l{IUT. EFIECU7 0CJ: 
0 X > ->* > 5 0 CDffflflS fc |^B# fcfr&to-B-S <DT$> Z> . 
[0 0 6 3) ftii, ^IfiWTW:, !£"E<7>$B<D/ia6x> 

3 043cfc?>*T->7. h^E-^ 4 0 H«tSffi«ltt2 2 'MPfi 
jtsWAU 0 0 XroaattJBtbTBlWLfcjJ*. nisi: 
(1 4 0(D%mt> 1 0 0 XTttfc<. % 

li5i;tff§2tf)ffi»|H|g&9 l, 9 2TO*ifet)J&S* 
£j*5Sl*H 1 0 0 %{r^e.7SV\ Z\<Dtztb. 2?y 
9 3 O&.fctfTv'T. h^-^4 0CDh;U:7Tc, 
Ta*»^«d:45 0©«<i:bT»fP3-e-4t^y7 L U 9 

xf7 7s i o 6 com^x^^^pd^e^xs^T^t 

T?ffit^*, pj^-^CD MU7f^rHiT c * , T a * 
*ia:^-r*IRH#^-5'*5J:tfftBB»lHl»ro3!l*S:#* 
HTO«8«T6. m.W<D®m<DtzSb iz 

assist lt*0«5#. si&cite, cpbfc»s 

Wc ] = yz [ (6c -120) 
!< « c J [ -cos (6c - 120) 

[0 0 6 71 *1:, 2**©*aHSfc£SIL;fc«L ^77 
3-%.— *? 3 OKiStt* hi^^MTc 6*1 
3&W<DmdSJg^M I d c * , I q c * tUfS&ttilgg 
Idc, 1 q c S«<&*EEffi<f* 
iVdc, Vqc^MlSffft^ Uf7 7Sl 
3 2) . gp-fe. ^-fCTF©* (2) 0*Jltff&^, * 
t;*5t (3) ©«lt£fT&?CDT*&-5 < , uCT, Kp 
1. 2i3«fct£Ki l, 2»ift^«»T**. dtl 

a»i. Mffl^r^^-^ro^tttrji^-r^i^isg^ti 

-So tE^tVdc, Vqcli, «tft*g^ffi I 

* I l:ttWt59» (T5ct (3) £32?&1 

[0 0 6 8] 
[&2] 

Aide = ldc* - Tdc 
Alqc^lqc'-Jqc (2) 

[0 0 6 9] 
[§C3] 

Vdc = Kpl • Aide + £Kil - Aide 

Vqc = Kp2- AIqc + 2Ki2- Alqc (3) 
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[0 0 6 4] j?5y«-jr3 0<D$M» (ZT7 7S1 

14) tt, Heirw^-r^^^y^-^wiwaafc* 

o*UTf?&fr*i3. -©^a^HtT^ti^i, wcp 
U 9 0 tt. * "f Kibtt 2 2 COHIfe^g 61 d 4 
8*->e>$t*-^tf®a^fTi^*3tl-5 (7.x -7 7 S 1 2 
2) . Jfcfc, l/7^A3 97>£X>->*>5 0<D77>7 
->^7 h 5 6©lslfiMe e SrATlL Uf7 7'S 1 2 
4) . pQttOffiftftgd c Sr*«)5jaa*ffft:5 (7r 
-775126)061]*,, 0 c = 6> e-0 d^iUmr-SW 

[0 0 6 5] «8E«tBS9 5, 9 6 \Z J: 0-^7 

7ft-?3 0C0H*@3-f^3 6©UffitVffll;figtlT 
I u c , I v c £&ftvr-5«iS ; &fT&3 (7 
T77S12 8) „ WtSKttU, V, WCOHffitliStlT 

-tco^fMi-t? DftWT, xocoffiir^ti-smsi 

flH»T&«£* (Hffl-xffi^SI) Uf7 7 

SI 30) „ *^«5ffl<0H*MMI!r«©d 
», q*l©*8MSfc3Eifc-f*;ii:T&9. £it ( 1 ) & 

[0 0 6 6] 
[*1 1 

::: » 

[0 0 7 0] ^OE £3 UT*5?)7c*<£^^ffiSr7x 
77S1 3 0TfTfcofcfE«©lS£«l:ffiST*/a?«3E 
& Sfrfet* (Xf77S 13 4), 

SI&HHtsn-f ;b3 6{if?ijnt" &«0EVu c, Vvc, 

vwc *#»sjaa*fT*3. ^mjitt. &se (4) c 

[0 0 7 1] 
[»4] 

[Vuc}_ <rr\ cos 9c sin 8c jr Vdc 1 

1 Vvc j » 3 L cos (6c - 120) -sin (9c - 120) Jl V< F J 

Vwc = -Vuc-Vvc (4) 

[0072] ^ssw«BE©iffli«. ^ 1 w^aimgs 9 1 CD 

K^>->*7^T r 1 ftULT r 6 7 &fffl\Z<k 0 

^$tl-5^e. S (4) KioTJfc^/l&mmi^Mc!: 
/i5><t7§h7>->'7^T r ITSUbT r 6 <7):t ^Pfl 
SPWM«»t5 U7 7 7S 13 6). 
[0 0 7 3] fc43, OOMflil 

7}§mtc *<Dmn^mmm2 2ti^7>7->^7S 

5 6C0lH]fe7j|Sl(:iEC0 h^^^^-r^t^^iEfr?) 
t. J£c7)<gcOh;^^ttTc *7>5^xt$tlTt>. X> 



(1!) 



(12) 
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->*>5 0©EME»Ne7WBlM»2 2 ©Bfc&N d <fc 9* 
(IE©fi©EHERSN c (Xe-Nd) #»£U 
5tf) lite, BfcR!tNcK«;UfcHft«»e3B4a 

-a -a @£MfW& ^ ft, @tessc x e xdio /h 

£l><h£ (ft©tf[WlHlte»l6N c (Xe-Xd) 

@C»16Nc©IB««[r*an*0(EftTK»ll2 2(7) 

B^fflltlHllETaafTfWflWfcSft*. f5yft- 
^ 3 O©0£it»£7}fTSWi, hM«^iTc**« 
IE©MT&fttt\ #ll7£*n-*3 2H»t)fttte>*l 
fcM15 3 5t, -f >tn-^3 4CEtS3-1'Jl'3 6 
fc*ft*«8tK X D4C?> 13108* tt±D IE©ffi© h 

h7>yX^T r 1 ftULT r 6 SrfMWf -5 *>©T$>3 
H— ©X-f y^>ffWPtft*. BP*>, Hl^ft 
^iTc *©ft*fj&*|i!CT&fttt\ Zv-ytt—* 3 0 

©«MW#lE]£iWe* x t) 77 ffilflTib o t t) b x 
»itt2 2 ^mmvx^^t^^m^'^M^x^^t 

7f7^s l 2 6 fflWMe c ro«{fc©*isi*< 

[0 0 7 4] 7->Xht-^4 0©aU (15© 

ITtt- ©JPCPU9 0«, *-fSK»tt2 2©lHieftffi 
0 d&W/)W4 8 Srffl^T&ffib Ur-v7S 1 4 
0) , SETTS' X h^— *4 0©&*B«dit£Hflit&£i5 
§§9 7, 9 SSrffl^T^ttiTS^fl (7T77S14 
2) Sfr&S. ^©&, ?7?W-?3 0 £1^©$ 
*£^& (XT7 7S 14 4) 43«fctX«KJt^MVd a, 
VqaCSS^^ (XT77S14 6) . 
Ji<£tt©i£J*S^& (Xry7S14 8) fcfrfroT. 
T->X h^— 4 0 <T)% 2 ©|g®)lHl!S 9 2©h7/->'7 
?Tr 1 lftULTr 1 6 ©:*>*7lWfll$ra€-##. 
PWM«fH£fT&3 Ufy7S14 9) . ^tlS©© 
1(1 tryy?*—? 3 0 tl-^Tfr&o £*>©£:£< 

[0 0 7 5] T->X 0 te> Hl^Jt 

4?HTa *#IE©ffl<hbT125££ft5<h£trte7Jf : Tfiii]ffl 
#fc$ft, Nl^JI^STa *#*©«<!: bTt8:££ ft 
5<h#lrlilE]£SI*IA<&£ft5. bfrb, 7->7ht- 
^4 OO^JfTili'JWtB^SWWi. ?77ft-?3 0ro 
©IWtPltiir, ^l:@7 07->x h^-^f&HW&gTfT 
&5ri^5. iE»«2 2A^7>^->+7 

I- 5 6©@e*(Slt^^!-lHliSLTUSt#, BP*.* 

-^4 0© Hl^Jg^ttT a *©ft^li, SBD)tt2 2t: 



i7^>^->¥7 h 5 6©Hlte^i|B]l-IE©h;l'^^fflt" 
&<h#£IE£bfc„ 
[0 0 7 6] &ll, X>v>5 0©^Jffll (@5ffl7T7 
7S 1 1 8) HO^TSBWfS. X>->*>5 OOftW 
H. |5©7t77S 1 0 8 tlfel^T^S^tl^SS h 
T e * 43 «fctfH*EHEftX e * > hT'£ 

tt£%£oh)l>>7Te&£ Zf®&&. X e 
flfP£ft&. ttfltCPU9 0;fi»&9tt£.J:DE 

F 1 ECU 7 01:i>y>5 0 ©B& h^i 7 T e *43<fc 
tfBS®*K»Ne *#iiffl£ft, iOlIhMTe* 
feiy'lSlsietX e * CSo'^TXD 7 

6 (Dmrnfflm^mnrntoft 5 1 ^©^ftstfOTW'fT 

B 8 7. d -y h;WA*;V^BBS*iJ^^-^>»'*^^ 

Tfr&fcft. mz-\zm9i^tm®m. 

[0 0 7 7] XD7 h;UAJl/^)gftiJW;V-5 1 >^*fT 
Sn5t. EFIECU7 0H Sf7D7hil'W7 
#y'v3>t>iT6 7fcJ:DtfttB2ft2>:*n»/ MWW 
7*6 6©PHSB P^K^tf^a (7T77S 15 2) 
<L, X>v>5 0©@&f!cXe£^&m!Wi£^fTl~ 
* (7T77S 1 5 4) . EF 1 ECU 7 0 Tii. X> 
->*> 5 0 ©@te»N e tt, f-f 7. h 'J ta-?6 0 trt£ 
ttbn/clH]feit-t>-9-7 6 tr<fcoT&ffi£ft£t>©£ffl 
us, i/7;w!3 9 friMfr&tvtc? 7 > 2 -y r 7 h 5 

6®lHie^ge e*^*feliCi:t)Tf ^A s > -©* 

[0 0 7 8] @5©7T7 7S 1 0 6T*6fclii 

73X^)l/^Pd{lSo*^TXa-y h>>WN*;U^6 6©S* 
Iffl&BPFSr&jrr* (7T7 7S 15 6). ^JfiWC 

&X e * ©Ste*-f > hTX >->* > 5 0 

tTJ-ST-n-y h;wtji-76 6©iSB PSr*»*irJ:0 

CLtlSrEF I ECU7 0»<HA2»B^bttURO 
M ti V v 7 1 bT ^ ibf&VL b T43 * . # A 5> tl tBTj X 
^Pd (r^LT-©"7v7' s ^e»*ff&"r ; &^SBP€r 
S^BISB PFt LTi(tint)©il/i. 

[0 0 7 9 ] iUT, t#^tl/i»*F^*BPFiiitJ*[l 
fcSLXe, H^lHlte^CXe * Srffll^T^ (5) H«fc0 

15 8) . ^-T\ S!^©k e«jt^J^^T*€.o ^© 
J:5l: F^S^^ffi BP* €rl^-T £ eh Hi <0 . X > ->* 
>5 OSBSBKSXe *T"^bTiie-T ; 5©T* 

So 

[0 0 8 0] 

BP* = ke(Xe*-Xe)+BPF - (5) 
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[0 0 8 1 ] ffl&m^MB P * SKSTT* t . 
tSBP*^6HKBPS«i;T«S6ABP&JiajL (7, 
T77S16 0) , 7^al-^6 8l:i(3^nyh 
)WVlZf6 6 £<I^ABPfcltffil!)£lt&ffig£§l|fTL 
T UT77S 16 2). >£&7-r-5o 

[0 0 8 2] *BHWttfflillIOt>TH9l:W*"r. 

?>*«*fTStt*<fc. EFIECU70H. iflyy 

4) t. fA^IiQ^A^t^ffiltSffft^ Wt 
77S16 6) . KA£»*QH, R$MSftffi-fc>1i-7 
2lrJ:D^ai$tl^®:» i ff©ftlE<h. x>->*> 5 0 ro® 

[0 0 8 3] $eI^T. 1 6 4i5J:<tfS 1 6 6 

*i»«HiTp**a (6) c«eoT*ffi-r* 

77S16 8) . S4=Ok t 

[00 84] TP=kt - Q/Ne - (6) 
[0 0 8 5] Z\o UT#fcfc£#jKtti*|*«TP«::, 'A 

a£ (7) tr«E-5J:5Kfta*tiE«»Sr»tt*c:t{r«t 

0. **m*St*TAU£*m-f4 (XT7 7S 1 7 

o) . fafu H*b;*t^*8tfc-b>-y-»rJ: 

tl3£«J±*§IEt$gScT$>D. SKft-fe^-g-offl^ftig^ 
HCtf) U ^«0B L fcffi <h fc -5 * -cmftW)tt \z Ja K> 

mmzti. g yf*icft5tittij->«ii:»j6i 

1. 0£Jl±(&tf££*. «, 01i, -?-(Dft&C0liiE»iScT 

»o. khusisie, jg?gB#«iE, mw,m&m^E 

[0 0 8 6] 

T A L" = T P • FAF • FWL • a • J3 ••• (7) 
[0 0 8 7] X777S 1 7 0T*»ttiMtBTAU#S 

T4Mm*Sfl3M£|»mi*»#5 1 <OBH#l§HJ]£ifejrf 
SBil/ftl^ ^>^(r-fe-y K-TS Wf7 7S 1 7 
2) . 0^L7 s £i^.*4«W^^»^a^-^ 
>H15UT. ^<D# -fey h£*ifcl«#li#F3£ 

It. *R*4WH#5 lftSBHMBftdft. x>->*>5 0(D© 

[0 0 8 8] a±»WLtll»i:ii). *PjiiR«fi§g 

i^llli. ♦iHagMVraiftSidi. n^nn. a 
■$>»E©tt*h Bffi«!8K<fc9SW£Lfcl=l«a£VmT 

tosjfflnrRATE i o\zm^i>^:m^rsum)v-j-y 



T77sioo^isi 1 2tfmnzfttz'&. m%\z 
m i o ^m^nmmji-^- y\zm-3< mwfifris.t>t\ 

[0 0 8 9] £££fTMti;i'-?->#*$fT£ti&£. a 
fHS18 0©ttHCPU9 0tt. *f*lt>*8 6l: 

7S1 7 4) . a«iSKVm^6tt*^A:*]iVS»' 
liTi*S(lllAVSrftl[1--5 UT7 7S 1 7 6) „ ^ 

it. itnvitm&ttmAv £mwKDm*tiij]x.z.)v* 

Pd f Sffl^TSBfcfcS*ffl2jX*>l^Pd f £*5t 
(8) KJ^StHI"* (Xf7 7S 17 8). C^T. 
S3[5]<7)S*ai^x^;p^Pd f li. Sfl@Ji©;w-?->*« 
SfrSftfci^KXxyTS 1 7 8T?»j£Sftfc»rfcfc 
i*HJ*i*MPdfT»»). 'co;|/-5 L >^te»T 
llff^tlfei^Htt. @5©W>©XT77S1 0 
6TtS^$n^ffi^x^;i/^rPd^MlHl05S*m^x^. 

MPd fiLTfflV^nS. j£ (8) tWKv 

1 J4Jt«S»T?*«. 
[0 0 9 0] 

Pd f =MIH©Pd f +Kvl • AV ••• (8) 
[0 0 9 1] &\z. 8$tt&HU8 9 9(rJ;g^ai$tl^) 
A'y^g 9 4C0S®aBRM£A?)L Uf77S18 
0) . A77Lfc/\*y^g 9 40jS$ftBKM^nHB 143 
«fct>*BlfitB 2 {r«t0tS^S*lT^-&«SH{rfe-5^S*><D 
UT77S18 2) . IuT. E^ilB 1 
I J. A7TU 9 4 iLT SI 

^ni)t)OT*l9, ^Oitt, 0<JAtfX>;>*>5 0 £ 

IT7-/7 f-^e-^4 o \z^K>mm^m^mm^n^-& 
tt, a' 7 tu 9 4©»«*ii56-rsa««tUTKse* 

l-0IEB»UTl»*B»tt2 2A^i7^-y5 L; E-^3 0 
£fcte7->X h^-^4 0trJ:0lHl^Stl^m^^S® 
RJHE^ftJVtyxg 9 4 1313 
[0 0 9 2] 3S#SBRU^Hfl[B 1 iBMIB 2TJ£»* 

*MPdf^Oii^f5 Uf77S18 
6) . 33$ftBRtlft*HfiB 1 ^T©t€lrli. S*Jii^ 

iWPd fi:*ii^WPb i StoAfctttbT 

aj*X*;^Pd&88«U (7f77S18 4) . 
SBRM^KttB 2«±Wt^lrli, S*IU^X^^P 
d f ^$«x*;U4 : Pbo£«C£:M<hLT£H;'3X* 
MPdrStt^ (XT77S 188) . Z.ZT. 3fc 
H^^Pb ill. A7fU 9 4^5fem-r-5/ia6(DX 
^U^T&O. 3r^MS>-&tWiA'.yxg 9 4C03S^*B 
RMIlS-rJ^T^etl-5) t><0T-*S„ iilfl^Jl/ 
^P b oti. A'7f'J 9 4^e>*ft«-r^X^;U4 i T-S) 



0, BfjtflfcSWi* 7t7fU 9 4C0S«fiBRMHS^ 
[0 0 9 3] ^oLT&Jj^*)l¥P dftWifcZtlZ 

T e*TiUTX>y>5 0 <DH*@<E&N e * 
Uf7^S 19 0) > 7yX h^-^M OtDWl^jf 

Vt&ffl^T*S (9) HizDItlTf^ Uf^7Sl 
9 2) o MEi(Dh;H7»^iiTa*tt, WlHic: 

(7)^-^>^fr$tlfcch^llX^^'7 c S 19 2Tt^ 

;l^*g^ffiTa *iLT«^6ft5. S (9) 

^Kv 2ttJt«£*T*!K ±i£<Bifc«5£&Kv 1 t 
H(10) OH«l:*S. 
[0 0 9 4] 

Ta*=mj[ElOTa *+Kv2 • AV - (9) 
K v 2=Kv 1 /Nd - ( 1 0) 
[0 0 9 5] ^3 lTX>y>5 0 <DBSlHjfc$CN e * 

t7v^ K^-^4 ooHi^fg^HITa *<h£i^r 

(X^y^S 19 4), 7>X h^E-^4 0 
(XT7 19 6) fcd:^X>v>5 OOSJfP Ut 
77S1 9 8) Srff^^o £*1&<0&*MB»±* ffiiSLfc 
114&^US118 Oft#J»tra — 

0 (D h;l^*B4HtT a * L^l£^LTU&V^ X>v 
>50(DHIhMTe * tpyy?-*:-* 3 0Oh)V 
£7jg^gTc*te, 05(DXf77S 1 0 8 43J:tfS 1 

fTf* ItHit) *Bva*H*3*« VmCRfttlS*!? 
mMB 1 tHMtB2KJ:0K£Sti««B (£TF* 3SIE 

l::So*#lfcBJt- 01 0(O^a^ff*JW^-5 1 >T 

mtsmAv itzi-}'\^<tiz>t* iiigo**Hi*x^ 

*Pdfl:iKvi • av l a*m*&*ifc*#ffi*x* 
J^Pd f SUJ^x^Jl^Pd tbTR^TSt^Jl 

(7T7 7S 1 7 8, S 1 8 6) . ZKBKSSftfctti* 
XW^P dHI^TX>y/5 0(DHSlHlte*N e 
*£*SLT UT77S 190), X>v>5 0<Dffl 

ffl uf7 7 : s 1 9 8) m&\(oh)i 

PVi^mT a * CMifAV 1 KCm^IKv 
2'AV1 SJDAfcfcOtLTTy^ h^E-^4 0 CO h 
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M^lTa *£K£LT Ut77S 192) , 7 
yX h^E-*4 OOmn (XT77S 19 6) Sfrfc 

[0 0 9 7] HI 1 tl^TJ:? \Z. mticota 

^4 O0hJ^Ta^(t»l;lKv 2 ■ AV 1 fctti^UQ 

fcT->X h^-^4 0<O*^t> Wl^aEtell-fcD, JSjg 
V*B«ilflEVmH"raOT*«>- — x>y>5 0 

7yXht-^4 0(DhJ^fft[:l:bbT 

x>>?>5 0^&m#£ti£x*;i/ 
^PettltiTHSi (HJAx^KPd) K3iT*o 
Ifc^bT, 7yX h-t-^4 0(D Wl^JfilDfcirr* 
X>y>5 0^£ffi^£tl£X*;l^P eTll 
iASt^tH^c SJSWTH> X>y>5 0^g| 
©ilteJRJ8HSS*TJr^E"r*«*tt. /V;r'J 9 4 

[0 0 9 8] IvLT, *»V*«H«a«VniJr«/ttl 

stf#avtH«iefl[vinfcira*«aAV2 

fl^CSi* C©aflE«36AV2SlT"6*-r*filKX> 

y>5 oa^a^sa-isx^ji^p e 

m<hf£o 31CD|^, Tv-X h^E— ^4 0(7) hJlZ^ikCD 

tss : ttnwbTx>v>5 o^«bm^^n^>x^;i,^p 

e(DSftOi^Stt^fSt^ch^b> 7~>X h^-^4 0 

[0099] *»v t&m&mvmt(Dmmmm&v & 

IT^iHt" IS<7)X>-v>5 0<D*&iW> h43iCJCK»«l 
2 2©ate#< > hCQ^ffc^fl^SrSl 2*±tfHl 3 
ll^T. 01 2ttX>>?>5 0CQ|e]tei&Xe#lK»tt2 

2(7)0te»xdcto*€r^t*<o«{ba)« : PT*o. 0 

1 3HX>v>5 0C0@te»Xe 2 2<D0K» 

X d <£ D >h £ ^ t £ (D$tit (DSft $> £ o 

[0 10 0]X>y>5 0 0)ig(E»Xe*«Wr*lll2 2<D 
0(E*XdctO**Ut*trH. 0 1 2Jl*r«t5»I, 
x>v>5 0*5cfctfKIMtt2 2<D3Ite4W>h^K£ 

n^o ep^>> x>y>son »K«!SAv**£i;aii 
ti*ifiv^HSasVm{iS^<7)ir^g^x^;i,^T* 
^Ili^x^^Pd i 0x^;i*7i«|p|— <7)ft«±<oa<E 
tW/hPEl (hJUi7Te, EHEftXe 1) *^»flE 
(BJ6AVtn%iHl/THlXMVSH*a«VmC«^ 
(DH^M^x^^^^tiSnSKv l • AVt'tJffl^x* 



(15) 
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hPE 1 1 h)i>2\*mvti-t>mmi&±%f3.mm#'i > 

bPE2 (hWTe, BfcgcNe 2) tl^jg£tt3 0 
■?-LT, »t2 2H ^CDX>v>5 OCOafe#-f > 
bCD3?5fI#^. Sfe#-f > hPE 1 <hX^;P^75^- 
(Dft^icDjae^-f > hPD 1 (m^h;Pi7Tdl, 0 
«p:X'd) A^iie^-f >hPE2 £x^;i<^|b]-cd 

ft^±w^te*-i' > v<Do*>WfciM > hPD i tmm 

£#-f>hPD2 (tB^7h;U^Td 2, IsltegfrXd) tl 
§:5E£*l£„ ^CO^Wj¥6&2 2(DtB^ H;i/i7©JiJ!)naK v 
2 • AVI1 ^a^fT$iJ»;i/-^>c7)7.^-y y'S 19 2 
h-^E-rSM OCDHl^Ta£{tKv 2 • AVfc 
tfigflnTSIttliDfr&fcfl&o &i3, f^y^- 
?3 0©h;l/?Tc(l X>->*>5 0(DWTe^- 
^tl'&fctT.S^'^ fISMU. 

[0 10 1] I>y>50 CDlHjfegcN e ^iglfcitt 2 2 CD 
Ee^NdcfcD/jN^ut^irli, 01 3fi^TJ;3H. 
x>^>5 0<D®teSfcXe7^fgifj«]2 2 CDEfcgcN d J; 
D;*;£^i:££:|5jtSti> x >->• > 5 o fijSfcjiW >hP 
El (Ml^Te, MNe 1) ^Cjlte*-r > h P 
E2 (hMTe, |5]eS:Ne2) fl&tt&ilteH^H 
£*1, SEftWl 2 2 lijlfe^ > h P D 1 (JttTjWl^T 
dl, HPIE&Xd) fr£>M$K#-1> hPD 2 (tB^hA 
?Td2, IsiemNd) H&tt&iliiteH^M^tl^,, I 
. 7->X OliftCDftCDh^TailS 

mkv2 • Avmmmzft&ztiz^io^cDmimtf 

/h$<^^t)C0t LT^bStl^., &*5, 01 3Tli> 
ggifc$ft2 2CD@&^Xd£x>->*>5 0 COIhI^jX e 2 

Nd«s, X>-^>5 OCOIsieScXe 1 J; 0 £ t^rt* |h]$E 
»e 2i0'h$^t^(c(i, x>->*>5 OCDiite^'T 
> hcof:SHckt>0 1 2co^^i^t^^e.. 
-9 3 01±^fr$«^6B£f|iiJWl> 7->X 4 

-5. 

[0 10 2] Jfclr, *^V^H^jg^VmT— ^00t# 

i:o^x, ico^^e^-r^i 4izm-3%mw? 

-g>„ AyfU 9 4C0S^SBRM^<iB 1 JiTFTab-SCD 

^^tb-r-st. 0 1 oo^m^nMm^-^yx'it, m 

*m^X^jl/^Pd f tI3fcllX*;i^Pb i £SDA/it> 

SI 84) . Z.<Dm&2tltzliit)X.*)lJf PdlCl^'ti 
TI/y>5 0CDR«[Hl3fcgcXe * £Sl»LT (X-r-v 
7S1 90) . X>;/>5 OCDftJSP Uf77S 1 9 
8) £ff&5frb> 01 4 llTjrf J;5tz, X>->*>5 0 
/O^tii^T^^x^^^Pdli. 5c«X^Jl-^Pb iff 



(tifttT^o -75, 5>7yfE-? 3 0(Db)l>7¥i-%1& 
Tc*li. x>y>50COSSN;Wi7Te* tl£M#& 
<rVfr&-;£Hfi&fc:h, T>7. h^-^4 0COh;Pi7jg^ 
IT a * fc^j^cO^JiVteSiSffiVmttligSiiMA 
V£±i;&l>7^-£(lffi7c*lTt'>3fre>. x>->*>5 
OT^m^fr-SX^l^P d COttSDCOil^T. 
tt-f 3 043itX7->X h^-^ 4 0^<3igf>jite2 2 
lZfcmtZ>^*)i<lr\ZmVl\ IstzWiT. X>v>5 

o^ft#£tt3x*;i^p dcoigsn^Hi. t^TA' 7 

fU 9 4 C03fc*llffl^£*l llftS, 
[0 10 3] CoLfcA'-yf'J 9 4CO^«C0^(OX>->' 
> 5 0 C0)lfe#-f > hiSi^iKlfjite 2 2 coafeTH-f > h 
CD^fccofiH^£0 1 5 ££0*01 6 fl*T . 01 5tex 
>v>5 0cO[HlfE^Xe ^|gi!j$4 2 2CO(H]te»Xd <fc D 
^^^t^CO'^fbCO^T^O, 01 61iX>->*>5 0 

coiHife^ x e -bmmm 2 2 roBteSc x d <t 0 *s ^ t £ 
co^<bcol«?-T^^ 0 

[0 10 4] 0 1 5fcj;tfll 6 IZxk-f&o \Z. X>->* 

>5oii. s¥-mv$:Riigmmvmizu-z><D\z&mi^* 

tft^±COil$i^'f > NPE 1 (MUi7Te, HteSfcXe 
1 ) a^A'^'J 9 4 CDltmiZ&Wtzltm^*^* P b 
i feltx^;i/^coS5ux^;i,^^iH|-(Dtt^±cD^e# 
-f>h©5?,I£^-f>hPEl <h h)li7\tmCt~fim 
IS^^^^jlte^'f > HPE 2 (Ml^Te, [alteffc 
Xe2) (3^M$tl^>^\ Ili2 2H I>y/5 0 
C03H5#-r > hC0^Mtr^^>e.T. il^l" > h P E 1 
tXT-;U^#^-cr)(aiM±c7Djl$s^-r > hPD 1 (thfl 

bfrZTdi, (Hie^xd) -nw&ztx&^nztzz. 

IWoT, X^^^)R^±> X>->*>5 OCOIalteSX 
eCDt«DD^ (Xe2-Xe 1) Hffi^-T ?>04 1 ffi^G b 
i T^^^tl-SX^jW^^^JCOXT^l'^ii LTm^Ui 
^tl^^'i. CCO^JCOX^^^lriO A*-yx'J 9 4C0 

[0 10 5] ^*JCOX^;U^T*^)ffi«Gb i 
n-2>X^;l/+*tt. 01 5COX>->'>5 OCOBfeSScXe^ 
IEl»)tt2 2CO0ggcXd i«#Ut#T11 x>v> 
5 0COIeIlS»Xe<hSII)^2 2 CO[Hl$£g5cXd tCDfiHT' 

*^iHifessx c *?iEcoeT* o ^(Dmm^muari> z. 

£fr<b. fyy^^-? 3 OCOlHj^SiJWri^lHl^^tl 
^m^JCOlfijpi: bT^,^ai^tl, 0 1 6COX>->*>5 0 
C0|5]fe^X e tmmn 2 2 CO®teS5cX d cfc 0 /Jn$ Ui ^ 
Til @^iX c ^ftCOffiTfe 0 ^<D<lH^«'>-r* 

C0M'>iLT^,^£ti$tl-5^tlI^^)«, tefc. 016T 
ttlli2 2CO[slgg:Xd ^X>->*>5 OCDSe^Xe 
2<fc9*#ft«£l:ol>T*L7i#. iE»iSfi 2 2 C0|5]fe 
gcXd^. X>>=>5 OCOHIte^X e 1 ctO^^U^Isl 
gg(Xe 2 <kO/h£U<!:£im x>>>>5 0co51teit 
-f > K ©8f 5 II «t 0 i7 7 y ^ — 9 3 0 a^frtlff A» b 
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[0106] A-yx'J 9 4®aglBRltt<H1tB 

2£U:T»*©$**ffi-r*<!:. 0 1 0 OJ&Si&TtlfW 

P b o MCf:fc©t bTtiiTlx^Jl^P d 

Uf77S18 8) , znm^tifzta^i^ 

MPdl:S^TI>y>5 OCOBfiUeiegcXe *£ 
i£HbT (XT77S19 0) . X>v>5 0«)W» 
(Xfy7S19 8) £fffc53&>e», 014l:*ti^ 
C. l>y>5 OA^fflW^x^i^Pdll MM 

tf7vX b^-^4 0CO Wt^Jg^HttTc *, Ta* 
14, ir32!i©A*->x U 9 4 ©3S«»BRJM*HfiB 1 KTT 

& s t f t H # i r x > > 5 o <b ta ti £ ti 5 x * j u 

Pd©M^<DSd^T^fbL^U^?>. pSj^-^3 0, 4 

*bt, I>y>5 0A^ffi*Sn§I*MPd))Si 
'P\sfttt1£im*)V¥ft^%.-$Z> ZLtWO. Z co^S 

[0 10 7] i^l/W^f'J 9 4C0tt«CDI&C0X>i? 
> 5 0 <D3WE#-f > h&itfiEi&tt 2 2 ©SIIEjJW > h 

(DMit^m^&mi 7ijj:tx0i 8ir^-r„ 01 7nx 

>y>5 0 (DlHltelSN e #?Hgf!itt 2 2 COH^e^N d J; D 
^^^t^W^ftCO^TSO. @18(ll>y>5 0 
£>|5H£8cNe7W&ilj«i2 2©0E»Ndit)'l^^it 

[0 1 0 8] Ell 7i5<tOt01 8(r^-TJ;3(i, X>->* 

^T*51*BS*iW=lfPd f con-x*;u*ffi$g 
±©lg#-f>hPEl (hWTe, HteftNel) 
A^A'yfU 9 4^e»SS:«$n^»*x^;p^fp b ofz 

h©9^is^>hPE 1 1 hfrzitmctzftrnmii. 

^Slfi#-f >f-PE2 (h;Ui7Te, MXe 
2) KfHeStt***. IEDjW) 2 2 li, X>->*>5 0<051 
<E#-f >h©«3Sl:»to6-f. lK#-T>hPEli:X 
^M*s|^-©ttI±©Hte > h P D 1 (JtiTjMl 
i7Tdl, Bfe&Xd) Tilte$tl-g>^ tWiS. bit 
A^T. X*;W*tt£±. l>y>5 0O@teSXe© 
(Xe2-Xel) KttS-f SH+fRiSG b o T 
ftfci^tl-SX^jP^^S^-^- tfl^tO, 'CO^FS^ 
Wyf'J 9 4^eM«$tl^m7)T^t)tl?)i t\Zt£ 

[0 10 9] X^Jl^VT&ftTfrZm&Gb ot«ti 
£*l-£>X^;i^li. 017 CDX>->*>5 0 COHftgcX e 
*t«»*fc2 2<Olel<E»Xd J;9;fc#U£#Tl4. IE©» 
cO@i|£^XcCO®4>tIl*e>:7 5 y^-^ 3 0CD|5]£ 

iWiim:*ia±s*i*«*<o«^tUTSte3ti. hi 

8 COX > > 5 0 COIelte^ X e *^tdtt 2 2 CO X 



«tOH#3 ^ 5 v 3 0 (D*fTiW»Hi^fi*«* 

(OiiJni:LT«b$tl^)„ ft 33. 01 7TttI»«2 2 
©|5]fEicXd£X>v>5 OCOHIteScXe 2 40/h£ft 
H£4::O^T^b7c^\ iftM2 2CO@fefcXd*^ X 
>v>5 0©Elfe»Xe 1 J:D/jNSl»jJ*EIte»cXe 2 4 
D*^£t*lrJ2, X>5?>5 0©M6#-f>h©£E 
(ri 0 ? 7 y ^^-9 3 0 ti0±tt»*^*ff IWWH* 

[0 110] JfcC, ^SlSSAVtia-3X©JffltA^x 
U 9 4<7)^«c7)»JWd^KflrfT^fetI^^ J FHt3li 
T, £<DflrF£0!|jjs-fSBl 9fcS^#KWT4. -CO 
Bf^iili l SfflV»TlllWbfc3aBI«J6AVl:*^<« 

Wt. 01 4 tffllvrSWJUfcAv^'J 9 4 CO^c$«cO 
$OTi£ffl^£tol*7ct>C0T<fc&„ 019H14, n»yf 

u 9 4<DftmrMt5fr^3tn%tTtiT(D?3\zmm.mmAv 

tf± C tz t * co«j^ S * b 7c„ 

[0 111] 0*T343tC> /t7f'J9 4©iS§lB 
RM#B9*IB l«TT&-5C0£&iiJT£,h, X>y>5 0 
*^tB7J-t"^€x^;i/^Pdl±S*{ii^X^;i/^Pd f 
I:a*7tU 9 4 <D^m\z^mu^W.x^)V^fp b i ^sn 
gLStifctttbTiS^tt&^e., ijng£tafc*«x* 

MPb i l:i0^7TU 9 4^13*11.. -COttli 
h^E-^4 0cOh;i/^f^ff[iTc *, T a*iimt^ti 

z^vtzrtyf-v 9 4 (D%m^\zm^mmAv 3 

WSiZZt. I*fU^i*MPd f UCOiKliiA 
V 3 &*T*.«-rcOI;i^S^X^.^^COliK v 1 • AV 3 
£t?tPJF3*l£#t&. X>5?>5 Oj&i&tiWrr^Sx* 
MPdtu©IKv 1 • AV 3fcntJijtin-r-5. -tb 
T> -COJiJjPb/iX^;l^r^*, T->X b^b — ^4 0 CO h 
n^ft^ttT a * SMK v 2 • AV 3 fc* 17^^-5 C t 
T7->7 h^E-^4 0^?>KB)tt2 2tr#A6n. i$g 
flMAV 3^rr*.?N$tlT. *aviiR^jSSVmi:^ 
-So -CO^^TH. X>v> 5 03&^ffi73$tl-5 

x^j^PeliAyr'J 9 4©3Eli^e>*5ttt (P 
bi+Kvl -AV3) ffttlSJObT^-So 
[0 112] ^COSL /tyfU 9 4<oa«aBRMj5«H« 

Buo^<^i)i. a*m^jx^^fPd f H3€m 

i^MPb i SrjHnSbTai^X^^^PdSriSS-r-5 
C0£it£>, »*ai^X^;i.^Pd f S:^-C0**tti^X^. 

MPd n^-r-s*^, x>v> 5 ofrzmtj-t^z 

x^^Pdltttx^^Pb i fc*lt«i!>-r*. -co 
ttteT-H. S^tHTix^^^Pd f *«afl«BSAV3ir 
|^<tKv 1 • AV3fc*f*J8»S*lfc*»AHttt£*l 
Tl^*?>, X>v>5 O^eai^^tl^X^^^P e 
14, A 7 f l J9 4©^WWittKvl -AV3 
fc*ltflHnbT*0. 7->X 0CO hJWTa b 

(IK v 2 • AV 3 fzimtialsT^Zo 

[0113] z.3Lizmxmst&v\zm-3<mmtrt"j 
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2 O£s<fctK02 1 H^-To 02 0liX>->*>5 Owing 
»N e tfBMM 2 2 ©HfcfgcK d cfc *>**^£ *©*ft 
0*8^*0, 02 l(il>y>5 OWEMEScNertUB 
fttt 2 2 QBKftX d «k 0 /Jn£ *C«fc©«fT* 

[0 1 14] 0 2 Oi3«ktf0 2 i(3*-rj;3t;, A*-/^- 

'J 9 4©5fc*£Hfl#St- SitCIl X>v>5 0te, * 

*i*MPd 1 tx^;w^A«B-©ft»±oaC#-f 
>KPE1 (MU^Te, BlE&Ne 1) i^Ayf'J 
9 4<7>3fc«t:&g&3fcttX*;l^Pb i /Wx^;i^© 

tW>hPE2 (WTe, Mi\'e2) fl^SS 
tl-5. d©££, ffiibW 2 2 li, X>>?>5 OCOSfezK 

^*«ra-©ft«±©3«E#-f > hPD i attfjMi^T 
di, scgtNd) T-m&znz. ^©^m. IV>*> 

5 0 ©HME&N e ©Jgtmfr ( N e 2-Ne 1 ) trffl^f 
5it©«Gb i TS*3£ft-5X*;^#g5*J©x* 

[0 115] d©^SlT^gllMAV 3A^i;-2>t. X 
>>=>5 0(i. ffi^JX^^^P d 1 i;Sti^;^Pb 

1 Saul* u/tx*;p^*«ra-©fta±©a<E3S-r > hp 

E2 (bJlZTe, 0te»Ne 2) *^3iffi«l6AV3 

^cx^.;i/^©tiijpaKv i • AV3fc*t7X*;u=£©ig(^ 
tB*x*;p^Pd 2tr5te«x*;i/^Pb i frtiaWZtitz 

x.*j\,¥jfim—<Dm»±.<Dmifc#'r> h©?*.jite*-Y 

> h P E 2 £ h;U5'«|5)U:y t c7(5(HltegC^#^ag*'f 
>hPE3 (hMTe, @fegcNe3) Ir^jE^tl 
d©£^7->X h^E-^4 0©MU?TaH> IK 

v2 • av 3t£vmmztiz>frt>. sum 2 212. mm 

:©iei-f/hPD 1 iDiKv 1 • AV 3fzl}m^ 

tiJ^x^i^p d 2 ti^^^-©i8±oife* 
■i y Y © -5 *> }f fetf-f >hPDlt BfeiSlilB] u fc*a<aj 
# hJ^/llKv 2 • AVfc*tt*£&»E3jW > hPD 

2 ({ii^ h;i^Td 2, BfiRXd) l:«isn4. d 
5 LfcTv-x h^E-^4 o©h;u?iijmr J; rinses 

Av*«fr^iss*i. MviiifaKvmtfti. a 

gjtt2 2^a^$ti-5x^.;u^ttrtt5i5«x^;u^p b 
©N;i/^tiJpirJ6it>e»-r. :©*tiWPbii:J; 

DA-yfU 9 4(i?cm$tl»ctt^><, 
[0 1 1 6] rt 7 f'J9 4 ©3fc«£&7-f •&£<*(::«:> 



i>/>5 0tt, tH^x^^^Pd 2d3fe«x^^p 
b i tfta&ZtUzxZ.friffim— ©ft^±©illE#-f > 
hPE3 (h;l^Te, Bfe&Ne3) A>6;tyr'J9 
4©5fe«(^g/i3te«x^;i/^p b i fc*ttx*;u=f©ft 
i»HiAi^*Pd 2 tx^;u^*t|S|-©fl||±©ilte 
ztf-f > h©-5 ji$E;4W > FPE 1 £ KJ^ttHUft** 

me^/h^aate^'f > hPE4 (hWTe, @te 

»Ne4) (I^jEStlS. d©££. IK^iM 2 2 (X. X 

>i?>5 ocie*^ > h©fu:fifc5f . ffi^jx^ 
MPd 2 ix^^^A^-©i«±©I6*-f > h P 
D2 (ffi#Hl^Td2, @fiSXd) T3HE;**V5. 
d©3g*, X >y > 5 0 Wl6#-f > h P E 4 tlfti 

2 2 ©3H£/tW > N P D 2 t&m— ©X^JW^tS^— © 

i3^±©)ite#'r > h<fcfc*!&*e>. x>v>5 0^e>tB 
x h^e-^ 4 o (r J: o h;i^£ifc;*m:MMH 2 2 t~tb 

[0 1 1 7] &*5. 0 2 lTttfid2 2©0takNd 
SrX>->*>5 OOEWESfcNe 3±D*!»a*^l:oi»T 
^UfcA*. ffitbtt2 2©ElfegcNd*^ X>v>5 0© 
HKSNe 1 cfcD^^^^tHite^Ne 2«fc9/h£l^£ 

&SUttime»Ne 2i(3*t!V^He*Ne3«t 
0/hSl»£#l3tt. X>->*> 5 0 ©Me^'1' > h©^JE 
Hck K) 9 7 -V ^E- ^30 «7^fT*JS9^ & 

[0118] &*5, 0 1 9&UL-02 1 UtiA-yxU 9 
4©^mW^e.^«^7*T©P^HIE©ffi©aS<il6 
AVtf±Cfz£t<DW}mz-3^TV>fr7KLjttf. A*yx 
'J 9 4©3te«M^e,^H$l7*T©P B 1{3ft©ffi©aS 
IfAV^Ufct^Wftf, A'7?U 9 4©»[*F^^ 

•=> 7 * t© na IE '* \t *©(a © assn a v 

[0 119] fiUiKWl/fcSfS l*^]©il)7 l J{i5^^M2 

ti;Tt)I>y>5 O^eai^^tl^XT^U^P e £Jf 
MT^£*lr7->7. Kt-^4 0©h;wi7$-ii«-r-5^ 
e.. l«IISAV*fftlLT*avSHSasvml: 

5ia«SAvtt-r<niiPiBsn. *^vtiss 

3 0©h;i-i7Tc«. agfilAvotscftb^f- 

^©fl£ Lfc 7->7. K : t-^4 0© H;Ui7Ta$ 
1-^d£*iTc*-5. 

[0120] *fc> mimmm(Dm^iiitimm2 otii 

^IJ. /tyf'J 9 4©3£^flBRM;MiIEteffltI&t , >£c* 
irti. rtyf'J 9 4©^«^tf^5d£t:J;0S§ffi 
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u 9 4o*i*«n^5x*;^<oia«sx>i;>5 o 

[0121] &4o, « 1 ^J6«(&»rtffi;trgB 2 0 T 

aa«siAvn*^<$iifflitA*yxu 9 4co^»mos«j 

<#J»(0*SfTfe'5t)<OtbT ! b<fcV^ 01 

0 COjea^fTfWW^- ^>CDXxy 7S 

1 8 8tt*Sifc*. 

[0 12 2] Sl*SS^J0)tt^m^SM2 Ot 

^>X h^-^4 OODh^^Jg^fgT a * 6WlbfcA«, 

aafii6Avn*^<#j»nfiPAT, mmv<D®Lftm. 

[0 12 3] !6lggj«W<D»aairtg«2 0T11 XD 
y h;l^\*;i^6 6^IBSBP<DSdWT, BBSJI^MBP 
* £X>^>5 0<D[eJteRNe t;:±oT:7^~ ^V^^ 
t^izmmm^mBP * zmfeL, i>y>5oo@e 

AT c =T c *-itj[HlOTc * 
T a * =h9IhI<DT a * - AT c - 
[0126] u^t, ±»LfcS (9) chit-CT^ ( 1 
2) SC (9) TSitt£tl3 hJ^^ttTa * 

3 0(?)hj^iiAT c SrflSCT^ 

5 OGDEUHWl^T e * :i <h&r± 0 

* 3 0<Dh)l9Tc b&fc-fZfrb* ^(D^itft 

[0127] ^3 LfcttJ^X^^^P dCDifj&Hfl^T 
X>y>50(7)Sihi^Te **5«ktfH*l§MERXe 

Kj«2 2c^itH4W > KZ)*ft<7)« ; F«:H2 3i5«fctfH 
2 4l:/Tt 0 H2 3ttX>x>5 0OlEHEi»Xe**Bl!i 
$4 2 2 OHKRX d ± t) ^ t * <D«ftO«f Tft 
9 > B 2 4 HX > v > 5 0 <D@*fc»X e ftHBKitt 2 2 0 
HlEft X d «fc 0 /h S l> £: S <DSEftO« T T* * . 
[0 1 2 8] 12 2 3 £±#02 4{I*1-J:5H, X>v 
>5 0H K^MPd 1 tx*;ir**«H— <Dft* 
Ta 2 = Ta 1 - (Tc 2-Tc 

[0130] &±mwi;fz£?\zminmm(Dmt}ti\-sj 
SS2 o ^m^x^^^p d<Dii«{i^i:Tx>v > 5 

0 (D^S h;Ui7 T e * 15 <fctf H«@e»X e * ft^Hf 



[01241*1 *«M<B»rtffirt SB 2 0 Ttt, 

?>IS5cDffi^x^;i/^Pd(7)iS«H*fLT, X>y>5 0 
OHWWl^Te *H3Mfc3*T, x>v>5 0(OHS 

fftjfl?;!/~^>cDx^y:7s 1 9 oisitf s 1 9 2(D©s 

CftAT, 02 2(DfemfeftfflWl-3 L >\zmttZ>7> 
ry7S 2 9 O&^LS 2 9 3 (7)ffl.aSrHff 1" 3o SP 
01 0(D^^nMm)l'-^y<D7s : ryy z S 1 8 4 
1 8 8£±Dffi#X*;i^Pd£^SLfcl£, 

0 8TR£bfc<B£ra#fc, Rjfe;£ftfctti;frx*;Mfp 
>s 0(Dae3RJ6**»e»3&^r«{b"r*x>i;>5 o^a 

« h;^ T e * i tf e * fiRSti (X 

f^7S 2 9 0) o Kfc^T, ?7^W-*3 0(Dh;i, 
^iMTc * CX>y>5 0(DRShWTe *£« 
/EL (XT77S 2 9 1) > 9?ytt—9* 0<DbJl/ 
^liATc^S (1 1) {-±D^^> 0 -?tLT, 7 
v-X h^B-^4 OcDhJI/^^fflTa * (1 2) 

[0 12 5] 
-(11) 
-K v 2 • AV ■••(12) 

±(Dmn^ > h <D5*>$b&<Dft^M1&&'( y V P E 1 
(hj^Tel, EBERNe 1) ^ ^>tB^X^^^rP d 

OJfiSt^ate*-! > h P E 2 ( b)V9 T e 1 , @C»X e 
2) II^JE^tU Bltltt2 2tt« I(DX>y>5 0(7)51 
g^^r > b<DE9.\zm** wzm > h P E 1 tx^jV 
^*«±0)31C#-f > hPD 1 (Hi^Wl^T 
dl, EHERXd) 36^e>jie#-f > hPE2 txW^ 
**H-(Dtt*±<D»63JW > h^^^Jlte^-f > hPD 

1 t@Hte»A«HCfc^h;H7tt«tKv 2 • AVfc'WS 
&ie*-f>bPD2 (HS*hi^Td2 t EHE&X 
d) (I^M^n^o ^tlH^^v 7 ^^^^"^ 3 0 fe h 
J^Tc 1^6 V)l9Tc 2\Z^m^n. 7yXh^ 
^40thJ^Tal/)^hi^Ta 2\Z^£ftZ>o 
£f£U ^-^3 0, 4 0(D bJIZMitlZlZ. ±s; 

(12) T«:t>%^ (13) <DHflto*»«. 
[0 12 9] 
1 ) +K v 2 • AV - (13) 

[0131] si*wj(7)i^ai^8i2 oth 

x^Pd^lSn:tl:J:t)x>y>5 0 ^RH 
h;Ui7T e *45J:tf BWaCftXe * (OMtR^ > h \z 



(19) 
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7*6 6(7)7^3^1-^6 7<Dm&\Z£oT\Z. X>i? ' 
>5 0A^mg(7)tB^X^;U^P d 5:ai^f 2>d<t^T 

z\mz<kQ 7,n y h;w\*;P7*6 6 &mm-t2>£'%\z 
«. XD^ h;WA*;w^6 6<owgBP«gpgwnL^iS 

<DthJ]X.*)\,¥P dt\zx.*)l>#Mmfi*±C&tfi, an 

m»«©»^mj*S«2 OTIi. A*7rU9 4©Mf 

£0 2 5fiJ:tft0 2 6Jr^-T. 
[0 13 2] 0 2 5i5±tf0 2 6>P. &8g<7)ft8lteiS:£ 

$ m 1j x* ;w * p d t x * )V *i)m- co ffi^T$> 

P^S5$tl7c^tIX>v : > 5 O^^m^J^tl-Sffi^X 
*MPd (BP1) , Pd (BP2) , Pd (BP 

3) , Pd (bp 4) t^ti^tixz-jixtfrn-oimn 

7S184^LS1 8 8THJ^X^;U^Pd^^$ 
ti&£, x>->*>5 O^^Ccoaj^x^;i/^Pd7)5tti^ 
$nSck-5XD«^ 6 CDPIKB P/^ftJPSfl 

•5. L^U Mii L£i 5 d -y MUA;P:/ 6 6 co$j 
«BPttSieWCLA^ae^T€ra:V^&. I>y>5 0 
H. 0 2 5i5J:tf0 2 61:^^1;, ^SttfctUTj 

x*;i^ p d ti^J^A^- coft^±cojie#-r > h 
T liMis $ *rf , ft£ ffi -h x * Ji/ * p d <fc 0 flifr 
(rxT^U+'^te^tB^x^^^Pd (BP 2) ti^ 

^^PI— ©ft|g±<Djie#'f > hPE 1 (0 2 5) *\ 

tB^jx^;i/^p d «fc Dfll7>Mix^.;w^75^uai^x^;u 

^Pd (BP 3) £X*;i>*#H-<0|IMS±©jME!iW 
>hPE 2 (02 6) lP(D\^-ft\t^^k^n^>Z.iL\Z 

[0 13 3] IyyySO^I^^PdiOI* 
\Z3-*)\,*tfm^\£Jlx*)V* Pd (BP 2) 
^^p|— COfl^wafe^'f >hPE 1 (0 2 5) tl 
?7'>«-^3 043J;tX7->7. K^E- 
^4 0(rd;0K»j$fi2 2tc-JB^3*l4X^^HttL 
T. X>->*>5 Qft\&1lt2>m-h\tt (Pd-Pd (B 
P2) ) KJ;9 8tS£tl&X*;L"^ t/it>*>i2 5t 
ffi*£G b o T-R*3$ti-5x^;p^rctt^S-r^ d iH/i 

llX^^jgoajftx^l^Pd (BP 3) tl^A 
<7)tt8±£>jffe3iW> hPE 2 (0 2 6) TI 
?77ft-*3 OfcitfTvX h*- 
0l;:«fc9«lM|&2 2tI{i5;?7£*l-5X*^lrfcl:L 
T. X>->*>5 Otftiitj-fzmfKDo-bjS. (Pd (BP 
2) -Pd) lz £ tOlt»$ti*x^;i-+'. f^*.12 



6<pm^Gb i T$it>2ftZ>XZ.)l,¥-t)t£m<0X*)l'* 

[0 13 4] £CD«fc3lr. «l$ttM(OHAtBASl2 
0H«fcfttf. tS^nfcffi^X^l^PdiX^VS 
0fr6coai7j2*x3x^;p^£ti<8M^±bT*>. dCD 

^a.X-^6 7K. XD7 h^A*JU:/6 6CDF,UgBP£ 

i^itm. L**t>. 7£^j.x-*6 7 fifitgco 

[0 13 5] fBl*Jfi«©Wl*m*»B2 OTtt. *P) 
CD*i§ V SrB«jag[Vm»:«-3fcJi> tH 5 CQ5£&*fr8J 

^mm-r^mmmmmizmmT^^t^T^i,. z.<d 

0 5i5=tC/01 0CO;i/-^>COg^«Vmflf^ 
ATH*|Hlte»Nd * Srffllv tivi;ftiTli6S:N 
d*ffll»ntf«fc^. fc*5, RMM2 2CO@eS:Ndtt> 

2 2tr*owt6ftfcu»/;w , c4 8 tt<fc o&arr 
2 o fict vmrnm 2 2 *fem\zmzwLWrtz-%&mm 

[0 1 3 6] fBl*Jfi«©ft*ffi*SB2 OTIi. ^7 
0t7vX h^E-^4 0 t£^-n*-*tt»Jfi 
iCigffijM) 2 2t«OWJt!5«. 0 2 7lr0d^-f SftTJtii 
?jgg2 0 A<D«t5tr, i'^yft-^tyyXht- 

5. 0^-r-5<fc'5H. ClCOBj77ai^S^2 0 ACO^^-y 

>tn-^34Ai:, Wm&2 2(IJg-&L/c7^^D- 
?3 2At4^I)SSn. ■<>tn-i'3 4AI:tt=« 
3-t ;U3 6 A/WftOWT&ilTiSD. 7^^D-^3 2 
A(Ili*^JK5 3 5 A^CD^iifiijOfiSgtrt^Bffl 
(D«ffii:A«»ft:*«fc5K«>ii*nT^-S. 7->7. 
ht-?4 0All dCO^^ y^^E-^ 3 0 AC079^ 
□ -?32At, HffiH<;i/4 4a*H9tttj-£)*lfc;*.x 
— ^4 3 -ffrfe^, ^yft-i' 

30AC07'i'^D-^3 2A#7->X h^-^ 4 0 ACO 

7h5 eil&^L/iO^D-^S 4AtrHffi3-r^3 
6 A^OWttetlT^-S*^. ?773 L; &-^30A 
COHtin-fJl' 3 6 AJl«7J^#fel&r-2)|Hieh7>X3 8 



t 
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[0 13 7] ^»ft^ffi^J^fi2 0 ATS. 7£*n- 
^3 2Atr«»a*flfc*^«5 3 5 A<75|*lJiM|CDffi£ 
Il:»l/T'f>tn-j'3 4 ACDH*ia-OU3 6 AtlEP 
to^S*l££»J»rs;i<!:K«fc?K i75-y^^-^3 0 
t7yXht-^4 Ot^Ili 2 2 KSJBKttDftlt 
ftffim<DW)j]liiJ]%k^.2 0O)9?ytt-9 3 OtR« 

*XiS5 3 5 A©»HHI©liC»l/T7f-^ 4 3 

[0 13 8] H5bfc«»«<7)«i*ta**«2 0AH«t 
7^?P-5 7 3 2 A^^77f : t-5 7 3 0 A(DP 

[0139] *K*«W<OJB2(D3«ll«T*a»*tB* 
8«2 0 BfcolriTRWT^o 02 8H III 2 *#S#]<7) 

£ e H*t*±5l:, l2»]0®i^aiMI2OB 
tt, 7 y X h^ - 37 4 0 >y > 5 0 t ^7 7 7 f 
^3 0t(Dri(7)^7>^yt7h 5 6 HEOtttt&tlT 
l^^^i^Tl 1 SWJcDfft^ffi^gg 2 0 

0 2 CD ^ ^ H— 0«#T»* fttPSS 8 0 *£*IS b 
tz* Sfc* *2*JII«(Oft*ttl**«2 0BS*p»rflf 

^5 *>fg i n«0iia)ft^m*ftfi2 o tm-ommz 

B^b&t^gDSgllljl^JO^ 

[0 14 0] *2^tt0y<0»*ffi;ftgB2 0Btt*O± 
^ X>y>5 0^ 04 hJl/i? tm 

hJ^Te^hJ^Tl, @teftX e #@te»X 1 COM 
C#^>hTa(EariT*D, B»Ml2 2(OBte»Xd 
a*EIteftX2T*«i-r*. i77>?vt7h56i:ffi 
^IW^tl/:7y7 h^-^4 0 tl J; D 2? 7>d? vir 7 
h5 6^Wl^Ta (Ta = T2-Tl) ^ttfltrTtl 
tf, 0 4^<O«*G2t««G3(i:<DSJT«t)Sn^X 
7>^yt7h56 il-^A btlT\ d7 5 > £ 
vt7h5 6(DhA?UlT2 (Tl+Ta) 

?77f ; t-^3 0fl)H^TcSH^T2i 
bT^JWftltf, SUNI2 2l:liI(D b)Vi7Tc (T 1 
+ Ta) A«Hi^$n*t*H, X>v>5 OCEHERX 
e tSB»tt2 2 0EHE»Xd iOlsHEftSXc \zM~3< 



mtl mWLG 1 tfg«G 3 t(D»TSt)Sft4XW 
h;i/9 T a £ i7 ^^B-^ 3 0 H± 0 0££tl£^ 
>L1, L2*^bT»2©B»0IS9 2t«*6-r*l 

[0141] X>v > 5 0^\ 0 4*O Wl^T 

e*hMT2, @(E*X e #[srtEftX 2 (DSCtf-f > 
hT3Ite$nx^o0, B»Wi2 2CD0K»Xd**I5rtE* 
XlOttHAS. 7y7h : E-^40^ 
h;l/i7 Ta^T2-Tl bTttfrfft 
te\ 7vX h^E-^4 0li@£»JW3*U 14^©^ 
G2T«fcSnsxU* («*) £^>^>r:?N 
5 6^6@4t^ -7j> ^77^-^3 011 -f> 
±n-* 3 4**7^*n-* 3 2iI^bT0te^MXc 

(X1-X2) (D@telScTffit(ltt2 2(0@te*l$lHffl*r 
«Hr@tr*^6, »#<D^-*<!:bT«*EU EHEft 
ix c tzjSbfc«*G i Tm>£ti&x*;i/^£ESj«i 

2 2l:islKl*M<!:bT4«o l/fc^ot, 7y7 

[0 14 2] IfeAbT, H2*»JcDi!j^m^Sa2 
0BTt>, *l*M«O»*ta*S«2 0i:H«t, 7 
>X h^-^ 4 0CD hJl/^T a43ckt£27^y3^E-* 3 
0CD Wl^Tc Sr. *S (14) *«ktX5S (15) tfj* 
Dj£"^<fc5MWTtltt, X>v>5 Ofr&tti^tlSX 

h;n^^«bTKWitti2 2Ktt#f*;i 

irt*T*£o fc*5, S (14) iScktf^ (15) (£>H# 
tt, J7yft^ 3 0^W7y7 h^-^4 0<D3& 
^1 0 0 X<D<h*<DSSttlBT&5*^ ilSCiiT 
c xXd43«ktfT ati^/hSKteSo 
[0 14 3] 
TeXXe = TcXXd - (14) 
Te + Ta = Tc=Td ••• (15) 

[0144] &s±<Dmwfr*>ffiz>&?fc* m2mm&\(D 

«)^ai^8I2 0 BTt>« l*SI^JcOSj^m^^®2 0 
tH^tiHSJlWSbfc^aSffWWjfta^-^^J: 
Ml 0tlW^bfc^3i*fTWW^--^>S:^f : f"rS- 

Ttt, H5+©7f77S 1 1 Ofc<£tf S 1 1 2 Hf^A 
T@2 Otl^J^f^^iS^fTfflWSQS^-^XDXT 1 ^ 
7S3 1 Ofect^S 3 1 27l^ffStl, ^a^ff»Jffli;l/ 
-f-yC^^TH El 1 0 ^cOXt"^^ ; S 1 9 2 {lf^^_ 

ti 3 o \zm*?zi£mfcftmffl)i-^y<DX7-y ? s 

3 9 1*<t«S 3 9 2^ff3tl5o CKTDffiitii, 7> 
X 1-^ — ^4 0 S:X>v>5 O0i7^>^vir7h56 



(21) 
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«©li*ffl*SlI2 0Bttt, BttW2 2Hh.;i^£ffi 
liAvti^Ltii, ffiEKOWi^ff^MTc 

IiAVl;S^<lKv3 • &V&mA.Tmtzts.h)V9 
Jg^HITc * af'v7S 3 9 1). 9vvJ- 

^-9 3 o©w»*-r*itn«fco»ft«SAvsn"6 

iHLT*iSV£B*B&Vm{::«o©T*5. &*5. 
77ft-^3 0©hi^TclJ, ?7>?vt7h5 

6 <d \~)\/*? \zm l <-$z>&mtfhz>frz>* t>5v 3-^- 

93 OCDh;i/y*|g*fHtTc * <hI>->*>5 0(D&mh)l 
9Te* t<Dm&7z/X 0 <D b)V9^mT 

a*\zmfels (Xf77S 3 9 2) . 7~>X h^E-yM 
0 SrftJflbTU-S. 

[0 14 5] «±ttWbJfc»2£tt«0>»tfjffi2jg«2 

oBianii **vtBajaflEVmt»riai««MAv 

LTMV SS8»«Vml:t?i i t)i«Tt4. L^fc 
^7 7ft-^ 3 OfeiatTvT. h^ — 9 4 0 © h;W^7 

[0 14 6] CICDffi. »2H«j«©»*ffi*KlB2 OB 

Tfc> in i mm&\o)W>jjmt>%iW2 owm-t^®^ bp 
[0147] set. ^2mmm<Dm^iHti^m2 o bt 

AVW^T'J 9 4CD^«trSo*<tti7 l JXT-;U^Pd 
©^M(r)Ci:TX>v>5 OCBShWTe 
SSfBCSNe * ft*JEt5«JJt. 3£««26AVC«fc 
■5 7->7. h^-^4 0© Ml^Jg^fgT a * CDfMfflHlfin 
AT*^V©^<t^HS-5i'V , 'T7->X h^-^4 OWh 
)l9fe<S&Ta ^Mt^ll. h^A*;U7'6 
6<07i'f 1 3.X-5' 6 7 C»gff)ft^fc0*ffll^i 
JS. ffiS>tt2 2£>£3$TEeigl!rt3£iilg»J$W£fi ; 

* i mmmvmji&timm 2 0 tH«fts&***-r«<o 

[0 14 8] ft*. ^2H^Caj©g)77m^ga2 0 BT 
fi. 7vXHt-i'4 0^I>y>5 0ii'75'ft- 
? 3 0 <h<7>^CD^7>^-> J r 7 b 5 6 tr®Dtttfe>*lT 
0 3 1 ll{HJ*i"^^©ey©»73{ii77S«2 0 C 
©«t-5lr. 7y7.ht-^40t^77? L; E-^30<l; 



[0149] m2mmm(Dmtitiit>^m2 0 b 

«fc5«tJ&LTt> Sl73ai73gg2 ODTH 0*1" 
SiyC, ^77^-^3 0007^^0-^320 
#7v7. h^-^4 0 D(DU-9 &mt3Z>m&Ltti.?T 
*50> 7?*n-*3 2DK«»j&3;ftfciic*J&53 5 
D©F*3^HfiiJ<DJSS{;*fL/T-f y-fu-9 3 4<DHffin 
-T;P3 6lrEnttJ-r^HJEE^Wr^C:tHJ;0. If§2* 
JS«O»AHl*8I20B(0y77f : E-i'3 Otl^tS 
rolft^nlffitttO. 7 r >^D-^ 3 2DH«»iiStl 

3©H*B^4';w4 4trBJ;tjn-r-s«i££ii?Jsrf -sc tti 
4 o tmmommrtjmtt&z. vrz^z>x. mjjfcm 

[0 15 0] 3fcfc, *3EW©J»3 0*J6WT**»*tiJ 
Tjfggl 1 0 iZ-D^TISffl-tZ. 03 3tt#§8W©ff§3 

*M&fl**£7rri*JSB. 03 4tefg5sfe&&0ja>»7Jfii7J 
111 10 ©«B§^fiK^^-r«fi)c0. 0 3 5 li0 3 4 CO 

[0151] »3HJfi«<0»^W^«« 1 1 0)J«fi*ii 
i3 3l:*tJ;5l:. y-^ >;7 v--t 7 S 

1 5 6 iZ 9 7v? L: E-9 3 0 t7->7. 4 0 

l&Otttf ^tlT^&rt^Dtiy^^U^ir 1 20, t 
-*MG 1 fciO^-^MG 2A<«lO#ttStlT^4jSi 

&i^xf i mmM(DW)Jjthfi%iW2 ofitmfrjL&tiit 

*P5 (0 1) chl^«£<Dfl|j££LT^-5. LfcAS^l, |U 

ti^K-r*. m3mmm<DWi^tntimmi 1 o» 

[0 15 2] 0 3 4tl*-f £5(1, ff§3*J60iJ<Di(j7jffi 
TJ^fi 1 1 OH, *#<li. X>->*> 1 5 0, X > y > 
1 50W77>yyt7M 5 6l:77^^'J*t , J7 
l 2 4ifi®xm\z1&-&zntz'J7*9V¥ J r 12 0. 7 
1 2 0<7)+l>^ J \rl 2 1 lltt^Sftfc*- 
^MG 1 . 77*^^^ 1 2 0 COU >^7*^ir 1 2 2 \Z 
^^ntz^-9\\G2iz>^XS^:-9MG\, MG2 5: 
^SjSlffll-r^^Jiai^Bl 8 0 SJTTt-**. 

[0 15 31 77^i"J=ftl 2 O^^CX^-^MG 
1, MG 2(0«^trc»UT, 0 3 4 H«tOlftWr-&. 7° 
1 2 Oli. 77>7">t7hl 56 trifttf* 
'k£«»£*lfc + £W-!f->*+Wll 2 5l:g-&$ntD 
>*f 121t, 9=yy9=y\-y V 1 5 6 tPI^co'J > 
.9*\m \ 2 6 iz&'&Zn fz >) > 9*^1 22i, it> 
*tl2 1iU y9¥\ 1 2 2 t©KHrlBH$n-t»->=F 

ti2i (Dnm&steLUtf z>m®.e>75*9 



I 



'J 1 2 3t, ?7>?yt7M56©S 

mz&SZtL&y?*? U t^t>^t 1 2 3 ©Isli&tt 

cco^^^^'j^-t 1 2 ot&. ■y->^-\' 1 2 

1, 'J>^^ J \ r l 2 2 43^^-7^* *U*lrU71 2 4 
(I^tl j etl^$tlfc-!t>^^tt 12 5, U >^^-tw 

1 2 6J5J;D:^7>?->t7 h 1 5 6 <D 3 fft^id^CDA 
m^$ft<h$n, 3ite<D5-£U-ftt^2te^Affi^£tl3 

iW^^^^'J^ir 1 2 0(D3fA'vc7)i!j;>Jtf>Aai 

[0 15 4] U >^/^-Vl 2 2(rli. Sj^ro^oaiLffl 
©SWjI&ffi^-V 1 2 lffiftlS^ttT^ 
•3„ ^<D»)^fiai^ir 1 2 8 ti. ^x->^ h 1 2 9 

cioi^ei^ti 1 1 tit£^£*xT&D, wj^^m 

+'tl 2 8 tmiJteM*^ 1 1 1 iCOFflTft^JCeiS^ 

te£ti-5„ 03 3(r^-fJ;5ir. Z-omJifeM^-Y l i 
HJf'f7 7l'>ytMti l 4 tr^^r^^tix^ 

^>.> ifc)ibT, si^ai^gsi i OT^a^stifcij 

Till, l 16,11 siHSit^n 

>££fi. n^ffit-is^ew^Amsi 35^^-rsa- 
^ 1 3 2 1, iHite^^^-r^Hffln'f^ 1 3 4^# 

@§nfeXf-^ 1 3 3 ££fiA£o u-9 1 3 2 ti, 
t^^u^-vi 2 0©+^>*tl 2 1 

>^-Vttl 2 5l:^Sntl^, 7,7—91 3 311 

-7119 tr@^$tlT^S» I©t-^MG 1 te. 7Tc 
X1E1 3 5H<fc&^<i:H1Sai';H 3 4trJ;^T^ 
j££tl3m^iWfflS#ffl(:i<fc0n-$' 1 3 2 StE^IE 
9)lTZ>mWlMtLTW)ttL. 1 3 5(r££>K^ 

ta-? 1 3 2(73|H]$5trota5{fffltI±t3Hfflzi'f;U 1 

3 4cD(^istiem^^4i:$-a-?)5smiiiLT»i^-r 

-5„ it>^-V# 1 2 5 irti. -?-Wlp]te^S0 s €: 

[0 15 6] t-^MG2t), t-^MG 1 tmUlzm 

5 14 5 $Wr?.n-^ 1 4 2 £. Bte^^SrffM-r^ 
1 4 4 ##|h!£ rife Xf-^ 1 4 3 tSrii^. 
•5. D-^14 211 77^U^+ 1 2 0(OU 
-\m 2 2tr|g^^ri/t l J>y^ J \rtti 2 6H*S££ttT 
£>D. 7t-^ 1 4 3H7--X 1 1 9 irH^StlTU 
-5... t-7MG2©7f-^ 1 4 3 *>M7jr6]ttm«8i8*S 

t>. t-7MG i tmmz. mmm&z^immmtL 

TmW-tZo 'J>^'+*-Vttl 2 6(Ili. ^W[h]$5 

Me r ^^m-r^i-y^A* i 4 9#t§:tf ^tixu-?),, 

[01 57] 034 tl^-f £ 5 (I. f§ 3 HSS#]»g)77;i} 
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Tjgttl 1 0^[fx.?>$ijffllgai SOU. fgl*tet*Jtf) 

»)73m*gS2 o^iisuisis o tisittna^^ 

tlTl^o BP*.. WfH 8 0H t _ 7MG 1 £18 
ftf-Sm 1 CDKiftlslSS 1 9 1 . ; E-^MG2$Iit5 

w,2<Dmw)® [ & 1 9 2 » mmwi^i 9 1 , i9 2£$y 

ffl-f -SiMiPC PL' 19 0. -^tfiT^^A'^x'J 1 9 
4^6«^$tlT430. SIHCPU19 0I1 l*)3Blt. 
7-71CRAM 19 0a, %M7u^f ^A&fBltL*: 
ROMHOb. Affi^-h fci^EF 

1 ECU 1 7 o <hffi#£ff&5 v'J7;uilffi#- h (0 
TK-ttt*) £11;L3. ^ffliWCPUi 9 onti. 

A 1 3 9 ^f>co+»->^-V*i 1 2 5ODls]fc£jfi0 s . I'V 

\ 4 9A^C0'J >^=¥V«S1 2 6CD(HieftS0 r. 
7i;tiKyjH-7-/3 >-fe>itl 6 5^e<D7i7-t;V 
^iSOl^vva >AP. -77 h^v-> 3 >-fe>+H 8 4 
fr<b<Disy h#S7-> 3 >SP, *iS-fe>+t- 1 8 6^6<Z) 
V . mi OffiiblHlK 1 9 1 fllSW <btlfz 2 -pcomgit 
&ffiggl9 5, 1 9 6frt><DnMm I u l, Iv2.fi 

2 WSBDjIhISS 1 9 2 tl!£tf Ztlfz 2 0<7)«^aiS 1 9 
7, 1 9 8#"E><D*i*t{i I u 2, Iv2. /tyrU 1 9 
4 0S^*^^tB-r-2>S^«^tB§gl 9 9frt><Dtmm 

[0158] ancpu i 9 o^5>«, mi<nm 
SbiHiss i 9 i izmmntcT,^ v^-y^m^T^^&m 

©h7>777Tr lSUl,Tr6 £lgiW--2>ftJWi ^ 
SW1 m 2 C0iE®)|sIS& 1 9 2 izmmtltz7,-i v ^ 
>^*ftbt©6i©h7>y7?Tr 1 l&^LT 

r 1 6 ^mmt^mmmnsw 2 t^ani^txx^^. 

Z.<DW, 1 <DmW)®& 1 9 1 £ itXfg 2 CO|gDj|fiI!S 1 9 2 
rt©&«6I©h7>77?Tr UiULTr6, 
>->7?T r 1 r 1 6 li. Ztl^tl h 7 > v 

H/Ll, L 2t^LTV-Xffl')i->>^ii|<i:/ f <j;^j; 

p 2(s-fo^77?ffis^ri, -twtg^fiir. miwiga 

Egg 1 9 1 TIK-^MG 1 CDHtBa-TJl- 1 3 4©&* 
7i5. |g 2 <D|gifilH]!§ 1 9 2 TIW-^MG 2(03*83-1' 
;H 4 4 (D^^^t^$taT^?)o mMv-i >L 1 , L 
2li^7X'J 1 9 4C07 = 7X#J]fV'f 7-7,#]tl^tl^ri 
^StlTt^^b. ffflWCPUl 9 0triO*tSr^T 
h7>->*^Tr lftHLTre, h7>7X^Trl 
lfeULTr 1 6<D^>^1«Of"J'&5r*"Jffllffl^SWl , 
SW2 KJ:iJH*«!frrsi:£K«fcD. Hffl3-f JH 3 
4, l 4 4tr8Sn-S>mSS5rPWM^JWirJ;oTiS{e<W^ 

4, 1 4 4K±D0ea#a s ^fi££*l-5> = 
[0 15 9] ^tilg 3 ^JBMcDib^ ti573Sai 1 0(7)» 

-2> 0 03 6f:^-fJ;5tr. x>->* > l 5 o ^islfemx 
e, eCOilfe^-f > hP 1 Tills b. ^C0X> 
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v>l 5 Ort^ffiTJ^ft-SX^M^P e t|g-©l^ 
*T&£#W<t$!5)!|E&N r t h;|/i7 T r OJKEsp-f > 

*>. X>5?>1 5 OT&^ffl^Sft-SKtfjS-h^^SIL 

[0 16 0] 77*^1)^1 2 0©3i (+f>+*-\'tt 
12 5, 'J 1 2 6 *±ff^7** 'J*t 'J 7 

124) izt5tfz>®m&^hn>i7<Dmmz. mm^cogi 

*<ii*>t*5. jW3, 77**U¥iri 2 ofcfctt 

& < t *>&m<DJi*)\,3f&Btw-r & z. tu mz =t <o scst 

[0161] 03 7tr^lt^>^ttli3tt<0[HlgSc$ST-* 

5. -!J->*-Vttl 2 5i>J>^*-W*l 2 6(DJ£«M 
S, RfcffiSBlrtofct*. ,^7*i"J*t U71 24 
CDJ^g«iCti, IftSt^R^l : p\ZfofttZ>$htVX 

5t#e>*i-g>. pit u>^ti 2 2ffltai; 

i 2 i roft^^jtT&o. *s (i6) 

[0 16 2] 
[IS 5] 

yvmoaa (i6) 

[0 16 3] ^, I>y>l5 0dt@£ftNe-tf»E£ 
*IT£ 0 . U >^+'-V^ 1 2 6 tfm&WLX r TiHES tl 
TliSi&^Tl^^f,, X>->*>1 5 0©i75> 
2?v-f 7 1-15 6^-&$tlTl^-7 ! 7T^'J^-V 'J 7 
1 2 4 <DmM$&C)ZX>i?> 1 5 0 C0@fegcN e U 
>^til 2 6 <DmWMR\Z®&mx r S7D-> h"f 

» tmmm s t & x^t> $ n % t l- t d- 

■Vttl 2 5©|slteftX s S:*a&ait34«T €T4. filT. 
d©B*€r»fP*»tlif^. &i5. BfiSNsli, [site 
tfcXe t®te&X r tSfflHTifcWtfSst (&5t (1 
7) ) Jr«t0*»*Cl«tAtT#-5. d©J;5l::77** 
U*tl 20X11 -tty^tl 21, 'J >^^t 1 2 2 
teJiZf-??*?!)*^ \) 7 l 2 4C0e»*>^-rtl^2^(D 
SfeS'^ttSi, gbfetf) 1 OCDIiJfEU ^Lfc2^ 
<& 0 $£ 1 3 S O* l > T $ tl -5 . 

[0164] 

[»6] 

1+ p 



Ns = Nr-(Nr-Nc) 



(17) 



fp*«H» h)Vf\zna\,x\t.^ h 

«WC±trf^ffl Sttfc T e tt 

tt. (18) *«fcrXSt (19) 

[0 16 6] 
[«7] 

Tes = Tcx 



itJtTe r <7)7C^£ 



Tcr=Tc> 



1 + p 



1 +P 



(18) 



(19) 



[oi6 5] ffi^ti^n^m:. x >->->] 5 

OtDMl^TeS-y^^'J^r'JZl 2 4«JlIiC 



[0 16 7] ftf^*^sc:©«SgTS«T*-5^a6lr 
J3?«M)S±tcte. h;p^7Te s t7vfr$^|3ii;T^)#** 

£«OhMTml^fflSt. *B»*R±l;:H, 'J > 
tfttmi 2 6l3tb7J-r^^ Ml<*T r iHWtST 
$)%tfKtt<D h)li?t h;i/i7Te r 71 Il*tb7c£ 

*•£>. Z\(D Tm 1 lit-^MG 1 H«fc <0 . Ml'? 
Tm2li ; £-i'MG2l;J:0ffflSt5ri^Tt5. 

t-^MG 1 THHIte(Z)^lPltjS»|6]#{; h)U 
? £f£ffl$it3^<=,, t-JMGHi^tltlTlf 
t^utC&O, hj^Tm 1 t|5]ef(Ns t<DfcX& 
fc$tl^>m^x^;i/^Pm 1 -V IS 1 2 5^5.0 

t-5'MG2Tlt Ieiec07j[6]<h h;Ui7(D7jf&) 
t^UTJbS^G., t-?MG 2 lilftl <h LTWitt 

X^;P^Pm2&l);7jiLT'J>y^^ttl 2 6 tltBTJ 
-T-5. 

[0 16 8] C^T\ ill^J^Pmlit^I^ 
^Pm2 tS-#L<-rtl(i*. ; E-*MG2-e*8*-f-5'tt 

^•5o ^.C7)fca6(Itt. ATJ^tlfcX^^^W-r^TSrttJ 
7j-f-g>^rofrtltiJ;U7j^. x>-^> l 5 0*^ffl73 
3tl*x^;W^Pet'J>^^-\'ttl 2 6llffi*atl« 
i*A*PriS*L<tfitf < tu. -rttfc-s. h;U^7 
T e tm&&Xe t<Dm-Ftkt>2tl2>X.*)l#P ei, 
h;Ui7T r (kBteftX r i©«T*t>3tl-5X*^^P 
r <h?:^L<-r-2,CDT^^„ 03 6CIbtH 
-f > h P 1 TSG$tlTl->^X>v> 1 5 OA^iBTJe 
h;b^TetlslteiCXe<i:TS*3^tl-5»i7JSr. h 
^i'S^LT. |^-<75X^;i,^T Ml^ T r ilHjeSX 
r tT'U^tl^WifltLX^ yy*\1fo \ 2 6lrttS7J 
tZ><DX'&Z>» Wimvrz&o\Z. »J>^¥-t*«|l 26lr 
ffl?i$ti/i»7?li, »j77^ai+*^r i 2 8&«fctf»7jgii 

^ti 1 1 nj:oefbM i 1 2 neaisii. 7071/ 
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/ytMt 1 1 4 S^LTBIMt 116, 1 1 8 lift 

isns. lwot. u ycf^mi 2 6 nm^sti 
^sj^tffiihiii 1 6, 1 1 siz&m znzmtit \z\$ 
<j-7&ISW£i-r<5#>£. i8»Sfti 16, 1181: 
es^n-sm^s. 'J>m*ii2 6ctt5^sft5i 
^ smut 5 - 1 1: «t 0 $wr 5 n t a*t# 

[0 1 6 9] 03 7l:/Ttft»BTI±*>*til 2 5 
(DlHlteSN s tejET&ofc#. X>v> 1 5 0 CftHefSc 
Xet'J >^til 2 6©|Elte»Xr <ht:ioTll 

03 siz^-t^um^^o^tt^m^^h^. z.<n 

t _ ?MG 1 Til 0fe©*|6lt. hfl^Off 
fflT^^flSlt^HCC^-S^e., t-^MG 11±«D)^ 
thTViWV, hMTm 1 ilHlte^cN s <h<7)ftT"3?fc 
2 nSiH^J^Pm 1 £?ftg-T3= ^E-^M 

t-^MG2aMlitti^i- h;n^ 

Tm2t@fiftN r t©8T*t»$n5«^I^J^P 
m 2 £ U /^^ti 1 2 6 *^@its : z. 

t-^MGlTift5i»XT>MPmlt 
t-3'MG2TI§tt^lII*MPni2 1 !;S:fl< 
ftlH t-JMG lTiRt^lMX^WPml £ 
t-^MG2T*T«!3:t^5. 

[0170] m3mmm<DWitiiiitimm.i 1 ot 

iBT^tl^X^A^P e (hWTet@g|Netffl 
«) t, t-i'MG 1 {:J;0lHl4*felil^^n^m» 
i^MPmlt, t-^MG 2 CJ;0^^*fe(ilHl4 
StlSlSlW ; PPm2 i;^PM5'r?)-t{'J;0> £ 
SJcom^X^JU^^^^aiLTA'y^'J 1 9 4 &Jfc*L 
fcO. ^j£-f"-5«MX^^f$rA* yx'J 1 9 4 

iottofco lt, x>->->i 5 oa^m^ 

•Vttl 2 6 (Iffi^)-rs^ 

[0171] ^3*J60y(7)»^m^^Sl 1 0t:£t7& 
Bl±ff)llffIiTlJ. 77*5"J**-V1 20^-^M 
Gl, t-^MG2, h7>y'X?Trl&ULTrl 
6^i'tr«fc^>»j^ro^m^*^tti (ioo%) 

5 O^&tB^tl^x^-Jl/^P e £'J >i7:¥-V$4 1 2 6 
CSBM^x^l^P r a» 
{I 'J V^-Vtft 1 2 6 icHi^tSI^J^P r £X>->* 
> 1 5 0#>6>iti:*j£*l-5X*;U¥P eJcD^T'hSfcfc 

tlSX^l^P e£, U >i7'^^$4 1 2 6 HtBrtSns 

x*;i^p r nx«a*roj!e***i;Tiiaisti«>fl[t 

-TtltfiUo t-^MG 2(Db)l9 Tm 2 Sr. 0 

3 7<D*^0O«^TH ; &-^MG 1 il£Dle]££*l3 

u 03 s^&mmcD-ftmm^-fMG 1 nioisa 



#*A^*ntfff»T^<x t-^MGl, MG 21: 
ffl^fc If W«i KSa&Tffiv*. *fc. h 

5>> ; X^T r l^LT r 1 6 0>:*>igJfi*>GTOft 

*k Sl91<B£.B©fc*. BJ^L&UJEOMl (10 0 
%) tLTfDI^ 

[0172] *n. z\5LTffif$.2tizm3mmm<Dm 
»wr*. ^3*«j©*pjco^3i*fft). mi**s#j 

[0 17 3] ^(7)«t'5l3®e^lr«t0 5£ja*fi : ©tg^ 
(H«3a*Vm©R^) ff§3lW6fl»JCDif] 
77ttS77&Bl ion, *l*!S«tia]«l^ 0 

3 9 izm^-r^mMnwmmmA-^y^mfr u * 

<D^> 04 2 i:^-T5Sliff»-f>SiDI 

[0174] 3£**fT«!JWJaa^— ^>*^ffsn* 
t, ms§i 8 oroauncpu 1 9 OH *f. ate 

77S4 0 0) . :©BgMVmt:i^^TROMl 
9 0 bfr^&fSfe£ttfc0*U&^y U >5^ 

^•vtti 2 6t:ffi^-r^# bjizvfaiim (ktf. m^j 
02) . ::t, m3*sl^J^ffli^vv7 ! «. mi* 

U>^^-Vttl 2 6(Dh;Wi7T r Sr*gm«fc0*«6v # 
*jSV<>: Ml^T r SrHfliaSVmtm^ Ml^fi^fi 

[0 17 5] 3tjS*frl#roU>^^*l 26ffl 

H«IhHE»X r * 4H«ifiSVmf:ttt««»K r 
T*«6-5 (XT77S 4 0 4) „ ffiS, *j^<D*ii(:W 
LT U >^^+lft 1 2 6 (DUfc^X r ttJt^F^^t:$>5 

^6. R«0te&x r * ii. R«jiSVmti*i^t:J;o 

T. *36fcaj73X^jm?P r <&m^3 K^^Ji^fflT r * 
tHS@gtXd*i$ffl^Tlt» (Pr =Tr*XX 
r*) IliOStBL (XT77S4 0 6) . JSmLfctB 
73X^;U^P r |;|^>Tl>v> 1 5 OOHSh^d? 
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T e * tHSEHEftXe * t^^t^IIJfTft^ 
UT77S4 0 8) „ Z<DX>i?>l 5 0©lih;P 
i7Te * tB«EK»Ne * <t©KJ£«u fSlHSStajt 
n?«£. ffl*x*;MrPrK»LTX>i?>l 5 0j&«T 

7 7tLTROMl 9 0 bi^l2tetTi5#. JffflSftfc 
ffi^jX^;U=¥P r K2tfJES-r-5X>v> 1 5 0©SIhJI/ 

[0 17 6]I>y>15 OWISf-MTe *<hSS 
@eScNe * t^l^-r-St. MWVCPV 1 9 0 -t 
-*MGl©h;i/*Jfrfr«Tml *£. l^LfcBSh 
;l^Te * t^tltpti;S^iT*S (2 0) \z£0 

W-tavxm^-r^tmz uf77S4io) , 

MG2©h;H'MfTm2*S, {±5^3 h^i^Jg^ffiT 

(2 1) (rJ:0»mLTiS:^-r^ (XT77S4 1 
2) o hJl'i'^ITml *, Tm2*SS (2 0) 
<fctfi£ (2 1) {'J;oT*tBT#?)<7)tt. 03 7iiJ:tf 

[0 1 7 7] 
[»8] 

Trol* *-Te* x_£_ (20) 

1+ p 

Tm2* -- Tr* - Te* x —L — (21) 

1 + p 

[01 78] ^5LT. X>y>15 OOBf NMT 
e*, |g@6SNe*, t-^MG 1 tf^-^Nd 
G2(Oh;Ui7jg^fflTml *, Tm 2 
H. t-^MGl©SI» Uf77"S4 14) , ^-^ 
MG2ffl$i|i UT7 7S4 1 6) 

ocoffflffli (XT7 7S4 i s) m3mMmr 
^mmifcmtmmz, 0^cot&-&±> t-^MGi, 

-t-^MG 2 43J;LN*X>->'>1 5 OCD&ftJff £»J*CD7. 
T77<hLT£tLfe^ UKUKJ. ClftbWfMWiiSg 
£WKfTfctoft*. «»CPU 1 9 OA^SSOii 

*45US£f"JfflL-T. t-^MGlt ; E-^MG20W 
*WieK3llfT-r*t*lr, ifilf ll<k <9 E F I ECL'l 7 
0 Kffi^£2£fl LT. EF I ECU 1 7 0IId;t9X>->* 
> 1 5 0 (Dfflfflbm&f\Zfttet)-&Z>(DTfoZ> a Z\oLfz 

&»jpw-5*.x>->-> i sowftijpfi. ^ i mmm<Dx 
>-y>b o(Dumtmmiz. msizm^t^xay hji 

/W7lS»-f >t:S^(-iT*ff 3 ft 3 7. n y h 

juwfm&tm t. 09 izm^t^mnmmmmmm 
)i—?>izm^^Tmft£ftzBMmMfflmt\z£oi : f 

Jft toft 4. LfcAbT, fg3*Jg«»Jlll5lJ-5X>->->l 

[0 1 7 9] t-^MG 1 (DfflW (03 907T77S 
4 14) li. 04 OCCSJ^-T^^-^MG 1 09MfM'- 



^>il<fc0&£ft-5o d©;l'-5 1 >^fT$ft-S><h, fa] 
SCPU190 tt, i"f , D">^-Vtt 1 2 5 (Dlelfi^g 
9sSH/;Wft 3 9 A^-T-Sffla^ff (Xf 
77S 4 2 0) , iUT> tfifttB^l 9 5, 1 9 6C 
£9. t-^MG 1 OHffiJ-f;H 3 4<7?Uffl£ Vffit: 
dSftTl^-5«SSt I u 1 , I v l^ffitSffll^^ 
(7T77S 4 2 2) . ««EttU. V, WODHffiKSSft 

^<z>&, f&imtfomofyyfE—* 3 ocnrnw (0 

6) TK91Lfcj£*aSifc Uf7 7S4 2 4) 
BEffi<fr*Vdl. Vq KDmrnZfiti.^ (7T77S4 

2 6) . 5EJ;«EE»^i[©iS»Jg«3Eai (7T77S4 2 
8) S-ffftoT^ t-?MG 1 <D% 1 CD^Dj[5]?§ 1 9 2 
Oh7>y7^T r 1 ftULT r 6 V>-*>J-7%m&fffi 

PWM»J»£frfc'3 UT77S4 2 9). 
[0 18 0] 3. t-^MG 1 <D hJl?m<TiMTm 
1 *tf)?Jlt£03 7^03 8<Dpimm\Z&tfZ> h)li7T 
ml (Dftg&iEfttUi. liJCjEWffi© Ml^Jfi^MT 
ml *#i&£$ftTt>, 03 7CD*^0©«ffi(7)J;^lc 
Wl^fg^HITm 1 *C0#ffl-T^[S)^i:-y->*-\'$4l 2 
5 <D®fc<Dfa% tfimfcZ £%lZ\3.®£.fflfflWtl2 ft. 

03 8©#»B©#i8©J;5»::Hi;iS]#©££K»±#fT 
ftWWftSft*. bfrU t-^MG 1 <DjjftM'®t.m 
£fWI9H. hJW^MTml **iIET^fttf. D — ? 
1 3 2on«ffi»3*D#lt6.ftfc*^«5 1 3 5£Hffl 

3-r;n 3 4 \zmftz>mmz&<o§i{:z>\5\&MRt{z& 

mm®1& 1 9 1 (75 Vy>V7.9T r 1 r 6 

3. -f&to*>, h;^MITml*©^ii:T$ 
ftfcf, t-^MG l©iWfi*«lHl±«l»T&-3T'b*fftt 

MTm 1 *^AW<h^(rti. Xr77'S4 2 0ra*ii 

tfy->*-v»fci 2 5coiH]gftsa s o3Cfk©*i»i7S«a»n 

t£2>f£lfT;$>Z>fr 6. iWi:^(7)ftiJllt>04 0 W^E-^ 
M G 1 (DMW&m \z ± 0 ff/i O Z t tf-c $ 3 . 
[0181] t-^MG20)W (03 9CXT77S 

4 16) (IOUT04 1 I'JIit^t-^MG 2<J)fa\W 

;i-f>i:lo'^fftBW5. t-^MG2©$)Mi 

tt. t-^MG 1 <DfflfflmWo*> bJli/fS^mTm 1 * 
£-!)->** -Vita 1 2 5«lE]gA^ei s izRXT h)V?m^ 
MTm 2 * t 'J >^*^+tt 1 2 6 (Dlsl&ftg. 9 t t&m 
1^4 t-^MG 1 C0i&J»ffiat^:< l^-Tfe 

4. -T&to*,. 'J >y^-VWl 2 6(D®frP)g.d r ^U- 
'/;1A* 1 4 9 £fflUT&ittl, (XT7 7S4 3 0) . tfl 
UT ; &-5'MG2<7)^ffi*citi&«^ail5l 9 7, 19 
SSrfflUT^aiL Uf77S4 3 2) . ^(Og, ^fl 



% 
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(XT'y7S4 34) fecttXm/EJg^fiVd 2, V 
q 2<75}fCg£fT&^ Ur77S4 3 6) . SLUHEEJit 
^fico$&«^& Ury7S4 3 8) WioT, -t 
-^MG2roH2(Dffii!ilHl?Sl 9 2 CD b ^>->*7.^T r 

1 l&HLTr 1 6<D*>-t7mfflm?3$:3<s?>, PWM 
UWZ'rttio UT77S4 3 9) „ 

[0 18 2] d^T, t-^MG2t) Ml^J^HilTm 

2 *cD|nJ# < h'J >^^~V$ft 1 2 6 (D^%R(D\p\% t\Z 

+> & ffl w tE ntz <o m timw £ ntz. o -r * * - * m g 
i tiwi«tr, ^fT»J»*)lHi±i«»t>*H04 l 

MG2(D»J«jaaTfT^f5^i^T"#S. fciS, 
[0183] KlKWUfciaWtiO. 

^Vrnt-r^^-^trtt. El 3 9<Dffl3cD5*.. ^T7^ 
S 4 0 0 4 1 2 7^fT£*lfc&> jfi*.(r0 4 2 

[0 18 4] ^I;£ffft]Wl'--^>7^*tT£ft ; 5£> fti] 

»8ii8 0©i»»cpui9 0it £-fiti$-fe>-y- 1 

UT77S4 7 4) . mfemmvmfrt>m.&-&A,f±'m 
mvzmcTmmmmAvzmw--rz> (xr77S4 7 

6) . fit, lt»L^3fffi{iMAVi:mIlHl(7)S*ai^ 
X^;l/^P r f £fflV>T£rfc&*#ai;>JX*;i^P r f 
£*5t (2 2) (!J:0*tH-r^ (7f7 7S 4 7 8) . 

-^riWrStlfct^^-ryTS 4 7 8?8t$h 

^^TUff^nfet^iltt. 13 90A-f>©7f 
77S 4 0 6TKS3ttfcffi;fcX*;i>¥P rrtiflGlHia>£ 
*ffi*l^^P r f tLTffll^nii. ft*5. TjS 

(2 2) f(Z)Kv5ll Jt0!l5£»T*«>. 

[0 18 5] 

P r f =mFlHlCOP r f +K v 5 • AV - (2 2) 
[0 18 6] S^«^tii§5l 9 9IIi0^ai$tl 

5/t 7 f 'J 1 9 4 cD8^aBRM£A7>-f3 Ufy7S 
480). f LT, A2jb£A*y^»J 1 9 4 ©?MIB 
RMjMSHIB 1 £J;I>'H<IB 2 H J: 0 BS^tlT U-5®ffl 
J:**A>S*>£¥iJlttb (XT77S4 8 2) . »SfiB 



MM*. HUB 1 tH«B 2T?3t**liSfflrtH**t*tr 
ffl^X^Jl^P r HS*tB^X^;U^P r f ft*© 
**KJ£-r* (XT77S4 8 6) . S^ftBRM^Kffl 
BlttTOtftH i*Hl*l*MPr fl:*tl 
T-Jl^Pb i *»iLftttl/TltlAl*J^P r ftt££ 
b (XT77S4 84) . ««*BRM^«*B2«±© 

t^tiH. **tii^x^;u^p r f *^e>iJWx^;w^p 
b o SSttfctt UTIBAi^MP r SRgti (* 
T77S4 8 8) . iutOMBl, 
iW^Pb i i3«ttXfe«X^.;l/^PboHO^TH, 

[0 18 7] u5 LTIil^I^^P rwrnfeztiz 
<h, Z\<DtiiJ]JL%.)l¥P r ftX>v> 1 5 0 
^Te *TlLTX/y>l 5 0 CD HfifEIte&N e * ft 
(7f77S 4 9 0) . t-^MG 2 CD WI/^Jbt? 
lTm2*S, HfrHJCD MUi7f£fHiTm2 * 
AVtSffll^S (2 3) \Z&0m&-?2> Uf7^ 
S4 9 2) . lit', WlHlC0h;W^J§^fflTm2 
HUle]^cr)JI/-^>^WT$tl/tt^(r7.'T--y 7S 4 9 2 
Tft^Stlfc h;Wi7ft^«Tm2 *T$>D. Hcd;I/-?- 
>^te*T*fT$tl7t<h^lrH. 0 3 9cDJl-^>CDX 
T77S4 1 2Tia3tStlfch;l'i7*&^«[Tm2 *ifiM 
@<Dh;Ud7jg^fflTm2 *<hbTffl^e>tl^) 0 5£ 

(2 3) Kv 6titfc#J£»T$>D, JtiiEcotbCsi^^: 
Kv5i« (2 4) <D&imz$>2>o 

[0 18 8] 

Tm2 *=itfl!5]CDTm2 * +K v 6 • AV •■•(23) 
Kv 6=Kv 5/N r -(24) 
[0 18 9] Z\0 LTI>y>l 5 0 ©H^HIteScN e 
*£ ; E-*MG2cDMl'i7?i^«Tm2 * i: ftlS^i'S 
t, KJfcbfcKJfctiftfli^T. f-i'MGiroSW (7. 
T77S 4 9 4) . t-^MG 2C0$!IW (XT77S4 
9 6) i5<fctfX>v>l 5 0cD*ffl (Xf 77S4 9 
8) ftfrft?. ^ne>cD#^JP(i. fflB}bfc03 9CD7. 
T77S4 1 4ft^LS4 1 8cD&$ffl£l^— T&-5fr 

-5=- >Tli. d ti e> (DUn\z&WiWcfc'&<F>o *> x > ->* 
>1 5 0 cOHSaeifcX e *t ; E-^MG2cDh)l'^t& 
^(ITrn 2 * b^lS^bTU&t,^, X>->*> 1 5 0 CO 
EUI MU^T e * tt-^MGl CD Ml^fg^HiTm 1 
*li, 03 9COXf77S4O8feii;S4 1 Ot^t 
£ tl/i co^ffl I ^> "=> tl 3 o 

[0 19 0] ^»Sff«HW;i'-^>*^ff-f4^ 

*T. rtyf'J 1 9 4©&#«BMM*H«B 
l tHfSB 2 trJ:DS5^^ti-5jIiEttffli*iir*-5t^t; 

CCO^^S'^J^-r-504 3Srffl^TlttWT-5. 04 2CD 
^ii* fflffl)l — 9^ > T « , ll-^iS!S <D«^ <>: II cfc K> 
MV^BSigVmJ: OilJSdSA V 5 fc'tf/J^ < ft 
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St. milHl^)S*ai^x^;i/**p r f l:|Kv 5 • av 
5*»DDA.&*lfc8*m*x*;i/^P r f ^tU^X^^+' 
Prtl/TStt5t#l: Uf77S 4 7 8, S48 
6) . :o»SSftftffl*l*MP r irlot^Tly 
v>l 5 0<OH«lHlteftXe * ZfcWLT (7f77S 
4 9 0) , X>v> 1 5 0<Dfflffl 4 9 8) 

SfrftStlTOfc. MB©^— *MG 2<©h;l,i7jg^M 
Tm2*fraK<B3SAV5Jr*i;T3£*SMKv6 - A 
V 5 £1}Q7Ltz*>(D£ LTt-i'MG 2 (0 Hl^fg^ffiT 
m2*S^ftt (XT77S4 9 2) , ^E-^MG2 
(Dfalffl (XT77S 4 9 6) £fT&3,. 
[0191] £©8*. 04 3ti*TJ;?H. Srt^ttJ 
^JtttLTCOU >^*^-VWl 2 eHEigfflTj^tl-S^:- 
^MG 2 © Tm 2 ^IStiK v 6 • AV5fc'^ 

3 iftt-i'MG 2ol?n Mi^^tfi^D. 

6BfIfltVrattSOT*S. -75. X>>?>1 5 0 
tt. S6l*ifiHTt>lli9iLfcJ;'5K. EHHHteftXe* 
a*£rfcll^3*l. XD7 MI/AVl^l 6 6 (OWSt>it 

>i 5o^e>m^sti-5x^;w^pettjinTH^ffii3 

LftidbT, t-5'MG2(Z) Hl^ti.tmUg-f 
5«7jl£. x>->*> 1 5 0^6ffi^7$tx-5XT-;L' : ¥P e 
TttBg^-r. Ayr'J 1 9 4 ^ iflWSSfta Z. L \Ztl 

[0 19 2] *av*tB«a«Vmlr«fc4l 
fc&tl, 3tf*3V£llgig«VmttIii£filMAV6 
I(Oj$Jt<IMAV6£fT*>?irr7Jf6HIX> 

Sl:t-^MG 2(0 h;Ui7fg^ffiTm2 *^'ti^$tx 

t, asfflMAV2^tT*.^^n. mmvizmmmmv 

mtS5. 10(5, t-^MG 2(0 h^^'^fbeo^Stt 
l:*tl/TI>y> 1 5 0 ^^tB77$*l-5X^.;b^P e (0 
£{fc<Z>Jfc§ttJW£l t-?MG2»h;^'I 

[0193] mmv t&mmg.vmt<Dmg.M£&v z 
n*>m-^n<D^mm^m4 a &&.xsm4 5ii^-r„ 04 

4tt*ava*B«Bf*VmJ;D*$<fco;fct£ (^Jt 
<I^AV#IE<OfiI<D<h#) <O*^0T$>D. 04 5H* 
iV^H«a«VraJ;D*#<!iott$ (»«<1SA 

[0 1 9 4] 04 4i5<fctf0 4 olZTfi-TZolZ. m&M 
^AV^^I^fc^^i'li. X>v>l 50OIts^> 
Hi. MI^Tettl^Cifc** 1 . SfeftXett. HiEftX 
e 1 ^Stii^-f SX^^ffiK v 5 - AVfc'tttg^^ 



ttfc*£&4IIIte*Xe 2 Z.<Dtztt>. IM^tt ' 

tt, U >7=fttt 1 2 6 ©IslSSX r iX>->* > 1 5 0 
OBCRNe 1 t^^IiDL lfr£>'J >^^-V«l 
2 6<0[s|*EftX r tl>y> 1 5 0 CDEIffcftXe 2 
«S^it»DL2HigM3tl. 1t>^ttl 2 5ttSC» 
Xs 1^6|hHE»Xs 2ll£Jg£*l£. X>->*>1 5 0 
^e>m73$tl-5 b;l^ Teliae X>->*>1 5 

0^6 hj^TeAlAS^CtlrffoTlf^t*! 
1 2S\Z\mtZ>V)V>7T e st'J>mdll 2 6 11 
f^ffitS HH?Terll HCtt©** tfc*. — #. 

t-?MG2^f,ai^$n5 hj^Tm2(i mmmm 
avcjsi;tikv6 • Avtziimi&znzfrz, u > 

y^flU 2 6HlH*3tlS HJUi7T rU, ffiK v 6 • 

[0 19 5] W&L/ci'SH. jlSgfiaMAVtlJ; 

otli ^>^t« 1 2 5 5 hJ^ T e s lit 

3E£*rf. t-^MG 1 <D h;|/i7Tm l 
U„ L^L. +h>^-Vttl 2 5©lHie»cNsH»^*» 
(O^HII#oT^S$n^)^b. t-^MGltitS 
n*««X*;V*Pm 1 tt, ^(OBteftM (Ns 2-N 
s 1) \Z HWTml &mCftfttzimW£in2>Z.t\Z 
LitAbT, £<OgJE##. t-?MG20t-)V 
v-Tm 2 <7)Ji«H#oTtgilSf 5iSl^)^Pm 2 (0 
^se#Jl^FL<T*ltf, j£#«S6t&ofct*»:tt. A 
y^'J 1 9 4 <Dftt!inteftfct>ftUl>\ ^E-rJ'M 
G 2(0 Ml^Tm 2te, S^(;|Kv6 • AVfctfigJjO 
X>>*> 1 5 0<O|n!£ftXeteifi*.H|5|eft 

Ne 2i:tsii*»-p*&i>*6, ■€-©liati'F£-r-MI 
fltt/tyx'J 9 4 0?t1ikMlz£.r)mt)tlZ>Z.t\tmmV 
tz. 

[0 19 6] *K. *£V#B«S£KVmT-Jfc(D<!:# 
l:A*7f'J 1 9 4ro«S*BRM*<iiiE«BBtr«fctl4tt 

tt. A'y^'J 1 9 4(0JS#SBRM#H«B 1 £H£B 2 

i^^P'r fl:Ml^=fPb i iftlliWl** 
^Pbo SHWLTHi^x^U^P r 
(XT77S 4 8 4, S 4 8 8) . 31 (Ol£5e£ tl^ffi^ 

x*;u*p r na-di>Tx>v>i 5 oroa«iateftx 

e *£iiyfL UT7 7S4 9 0) . X>->*>1 5 0 (O 
fMffll Uf77S4 9 8) Zfrfco. LtzffiiT. X> 
y>15 0ll ^S«MAV7»^i;fci:#t|S|««l. h 
;U ^ T e ti^E- O i S II . @ (Eft x e fc* 1 1 * « S *l S C t 

04 4i3«fct>*04 5l:*Lfe 
^StlBJtill. S^lft^U >if^Hb \ 2 6(0lsJte 
ftX r LT^SE£*t-5„ /«t*. 04 4i3j;^0 

4 5 0Mi^, *XV«tg«aftVmT-' fe<Dt$\Z 
*5tT-5A*-yx'J 1 9 4 CO^*4«(OIS<O^0t LT15 
t^llli. aSS8MS:i0 t LTt-J'MG 2© h 
)l?Tm 2litI4«&Ht)C!)4 L. ?E*X^;U^P b 
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iSctlJffttx^PboH -5-n^tiH4 4tH4 
5K43tt3X>v>l 5 0(7)|E]te^^ (Xe 2-Xe 
1) t h)V9Tet<Dm-V&t>2tlZ>X.*)l¥t?tl\i 

[0 19 7] IfcA^T, 1t>^«]l 2 5<BEHERX 

ffot, t-^MG 1 il£D0££n&«»x*;l^P 
m l*^55S*T.*o *3*Jfi«Ttt, £<7)«^X*;i/=F 
Pmi o^^7i^*x^;u^Pb i *fctttt*x*;p 
^PbotU/tyfU 1 9 4©*fttHfflt^^. 
&43, u5W:/t^f'J 1 9 4 0*»«a)8 : FH »1 
*SS^JcO|»0jTfflV^c01 4l:St«f<!:H-T»5, 
[0 19 8] ^tr, aaE«HAVHS^<«IWtA*yT- 

mmtm4 3&m^Tmwi>tzmmmm&v\zmr3<m 

fcOTfeSc B4 6l:H /t^f'J 1 9 4 0*«WS6* 
6*»«t7*T0)IIBfcaaE«S6AV7***i;fct*©» 

[0199] El*-t*J;3{i> A-^f'J 1 9 4 c^S^S 
BHbPH1kB lKTTS^O^ttit^i, X>v>l 

5 o*^ffl^*r^#x^.;i.^p r tis*m^jx^;b^p 

r fl:;tyfU 1 9 4 (D^t i:^SS*f X^J^ P b 

IX^MPb i CiDA^f'J 1 9 4#^«£*l3o 

^MG2(7)h;i/i7fg^fflTml *, Tm2*te^JE£*l 
:5lf;A7T'J 1 9 4(0^*4' Kift£«^AV 
7 »*Si^MPr f«C0MIi 

AV7fetI^iB1-<Oti^S&X*;^(7)|tKv 5 • AV 
7 x>y>l 5 OA^&ffi^Stia 
X^WPet)I(DtKv5 'AVT^tMno * 

fg^ffiTm2 *SfiKv 6 • AV 7 ^ttiSiPt* * £ t T 

mmAV7mi^m^nx. *aviiHMflEvmt& 

3 0 ft*, r<D«»Tfi. X>v>l 5 O^^JH^^tl 
SX^WPe liAyfU 1 9 4co^mmI^^^ ; &iffl 
(P b i + Kv 5 • AV 7) £tfif SPLTt>*o 
[0 2 0 0 ] -^CD^ Avt'J 1 9 4<&»«»BMtt*H 
fIB 1 ct0*€r<^4t. **tH^X^*P r f ir^ 
tx^J^Pb i £iJD»LTffi*X*;i'4 : Pd«:K£-f 
£<D£it£>, »tt!*XT>J^Pr f $r^-(Z)^^m^x 

*;i^p r tiKje-ra**^ x>v>i 50*^^2 

nsxM^Peli^fX^^Pb i 

^©jRHTtt, ItSiAxWPr fA«aflEiiAV 

7cs^<ikv 5 • av 7 mmm^titz^m^mm 

ZtlX^&frb* X>v> 1 5 0(DtiS^X^^^P r 
tt> ;1yf U 1 9 4 (D3te«H&*^**i:«K v 5 • AV 



7 fzlimiNLT&V. ±~-$MG2(Db)l<?Tm2bm 
Kv6 • AV 7^tifJPbT^*o 

[0 2 0 1 ] :3LftaiSilAVtI^<«»tA7 
f'J 1 9 4<7)^a«O*JW0lSCO*^0(Z)--^JS:04 7 
i:Sto A7T'J 1 9 4<&*«*Hifrr*£:€THte, * 
>y>l 5 0O@fe»XeH @eaXel*?)XW 
^IxW^Pb i fc^«Jttr*«t3a:*lHl«EiftX 

1 2 5 0£l£ftXs<?>fl!g (Xs 2-Xs 1) t h)l? 
Tm 1 t<D«TatoStl*««X*;t**«*i(**i: L 
T^^tBStl, A^rUl 9 4(DSll:ffll^ft§o £ 
OttlBT, !MlAV7^4C4t, X>v>15 0 
(DEMERXeMU X^WlKvS • AV 7 SP 
*r4«tfe*HMte*Xe 3H*!ia*l, »f£#»ttffi» 

r)®3i2tiz>mi\z\z, ^©EiteikNsoffla (ns 3 
-Ns2) t h;^Tm 1 toatsfesn^tax* 

tt, ^-^MG 2(7)hj^Tm2 JIKv 6 • A 7 fztf 
iil)P-r*iltHctD«l*a*lS. *¥"bT, rtyf'J 1 9 
4<D^§»BRM*MWffiB 1 £±@£<h* X>y>15 0 
<©im<EftXett, MxWPb i£tt«4>-T*«i 
tt*0CRNe 4fc*M3*l, »8t>a»DL4l: 

1 2 5©EMEftNstf)«S (Xs 3-Xs 4) thJI/^ 
Tml t(D8lTat)StlS«»X^^^j-|s|*Sn3te 
<&D> A^y-rU 1 9 4C03SS«**fS E itStl*. 
[0 2 0 2] ft*, 0 4 6i3.fctfEI4 7l:liA77U 1 
9 4<0*«BIJ6*e»3te«l*7*TOPfltrjE<7>«a)ji*« 

Iav 7*^i;fct€ra)»mrov^Ta)**i/fc*^ a 

7T'J 1 9 4(D3te«BB^6*«*l7*TO|IBfcfta>lt 
©aK^AV^tCfct*©!^, /bf U194© 
i^M^e>*S[«i»7*T<7)IffltiiESfcli^(7)ttOiia[ 
(MeAV^CfctSOftfPfeHSItK***^*:**^* 

[0 2 0 3] £Jl±KWbfc*3^SfiWO»*ffi*ft«l 

lOlIcfcJltf* ¥i8V£H«iS&Vm<ht::a!£«MAV 
^4CT^)X>y>l 5 0**e>ai;ft£*l&X*;i^P e 
^Mt-^xh^i'^-^MG 2 CO b)lt? &mfc?Zfo 

6, jtS«MAV*fI*?HbT#i«V*HS3iflEVmH 
TS^t^T**. L^fc, t-^MG 2<D Ml^<Di§ 
«HA7f U i 9 4<O*tt«irJ:0S['&Hff^:to*ia^ 

6, aK«36AVtt-r<ir<lfiBSn, «viiHIM 

[0 2 0 4] ^3*SS^JOK^tti^SMl 1 0 \Z 

cktitf, a^^u i 9 4 (DjmwLBnmMsEffimizu^ 

i#HH. A'7fU i 9 4CD5i5S4«^fT^5^ ttriO 
««iBBRH*5iiE«Sfflrtll-r *-i:*^T** 0 Lfrt>, 
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[0 2 0 5] fcii. M^£%0i|0l(rt)tti;tj£Bl 1 0T 

4 2»^*ffW;P-^>©X^^7'S 4 8 OW^L 

5 4 8 8 ittmttzz. 

[0 2 0 6] ^3SI»J(75Ki^(l{^ggl 1 0 T 

-^MG2(Dh;i^fg^ffiTm2*£fMf¥Lfc7^> ggg 
{IMAVf'S^XSiiJpptcjtaAT. *iSV©^»*. EP*> 
^b$*l^L> dW^k^ilSo'^T^-^MG 2(73 

"5-Ttltf, *»V£J;D5fe£LTB«»*VrnK«t>;i 

[0207] m3mmm<D®t)£t)3iwi i om x 

P>y r**/t;k/l 6 6©WftBProf!HlT. M&f&4*e 
BP*$I>y>l 5 0<DHHES!cNelr«toT7w , -h* 

[0 2 0 8] IB3*#S0iJ(7)i<f/7tBy7£jgl 1 0TH 2 
SSIAV^tCfcC/tyf U 1 9 4 i£MiLftt)t 
*-T-5ISroai^x^;u^p r CDlg&iKttLT. x>->*> 
15 0©|gh;^Te*UHtStf, l>->*>15 

*t)tftS«t.©iUTfc«t^. ;i(75*£-. 04 2(75 
^m^trWM)l-^>(DX5 L y 7S 4 9 O&Jz^'S 4 9 
2C0^Stlf^AT. 04 8(7)^^fT$iJ|?^-^>ll^J 
^-r-SXT-^ys 59 0ft^LS 59 3 (DJSa -f 
*. BP*.. 04 2<Dfem7EftfflW)l-^>(T>7>Ty7S 
4 8 4i4^LS4 8 8 It «fc 0 tUtlX^JV^ P r ^IS^L 

*r. a 3 9 fflwanA-? xoxf 

7 7S 4 0 8T»£Lfc©£H«Ht. m^tlfztH^X. 
^■Jl^rP r l:»LTI>y> 1 5 0^T:#-5(E0x6^CO 

«^t*c^T*ae$ti. ^oaj^x^-^^p d©^kti*f 

LTIyyyl 5 0 <Dmfc#.mtfm*>frlZ$£itt2>3L> 
->*>1 5 0©R«HI,*Te *fc«fctfB«0|EjBtXe * 
ZWuS.^TZ) (XT77S 5 9 0) . $*l»T. t-?.MG 
1 (75 K;Pi7fg^MTm 1 *HX>->-> 1 5 0 C0B« h-^ 
9Te*%m^T±it (20) tiiO^tfiL-TlS^L 
Uf7 7S 5 9 1) . X>->*> 1 5 0 <D h)l?T e * 
W^MIlffoT'J >^*^-\'$4 1 2 6 h-^T 
e rOfftlATe r £#i<; (2 5) HJ;0*a6-5> o -r 
L-T. ^-^MG2(7yh^i7jg^MTm2 * £&3t (2 



6) Hctogmrs. 

[0 2 0 9] 
[»9] 

ATer = (Te* - fu HI Te*) x -J— (25) 

1 + p 

Tro2* — m t3 Tm2* - ATer + Kv6 x AV (26) 

[0 2 10] ICT, ±i$LAc^ (2 3) tJt^Tit 
(2 6) Ttt, S (2 3) Tgm$n-5 N^^fg^fflT 
m2 *fr £>J >y^-^tt 1 2 6 N;l-i7Te r 

50©gghWTe* SEftSttiCtCfftjT'J > 
y^-Vtt 1 2 6 HfPffl-r^ l-WTer T^fcf^ 

[0211] Kk±.mwi,fzJ:5\z'm3mmm<DW}j}iiiJ} 

SMl 1 0£tB;*jx*;i>^P r<Dmmzfot-CJi>z;> 
1 5 0W@Sh;Ui7Te *43«fctfr1g[HUE&Ne * 
W?Z>>b<Dttn\$, X>v>l 5 0H«fc0^*(7)A^ 

[0 2 12] fg3*^]<75fWtByrgai l Otli ffi 
tjX.^)l^P r ^t?.;i:l:J;Dl>y>l 505 

h»r«k0SteT#St)(7)<J:LTIftWL^, fg 1 Suffer 
(75Sj^(H^gg2 Oil^lf (I. >^d>> hJWUl^i 6 6 
©T^^iX-^l 6 7 fimmt)\ZLfr&W&;&T%& 
^t)C0Srfflli-5t><75i:LTt)J;^„ d<73«-&. XD 7 I> 
)P/\*;U^ 1 6 6 ©H£B P £&V£tf)\Z U&iR£T$ftl) 
Z\izfr<E>±CZ>liiJj-?'<gX.%.)l,¥P r tXyyyl 5 
0frt>lUJiZtlZ>JL*)l¥P e tcDX^;P^<BM«. A* 
1 9 4©*tt«H«kt)Bfitotl*. fflTj-T^^X^ 
;U^P r tl>y>l 5 0 ^6til^$ta-5X^;P+*P e 
tA'7fU 1 9 4 (7536i^mx^;U^i(75r^(rOUT 

TKW LfcH 2 515*1X0 2 6 iOi^ 
II. *3*S6H©lMjtH;*jg!Il 1 OlritUi, 
tlfciti^X^JI^P r tlyy/1 5 0 £><Dtiitl2ft 

z>jL*)\,*tizmmw±CTt>. viwxT-A^fiii^A* 
1 9 4<o%i&mz&K>tsmirz>^}ztf-v%z>. L 

Tzfr-DT. XDy h;l-/\*;P7*l 6 6 (757i7^a.X — ^ 1 
6 7 11. Xn>y h)UA*)l,^l 6 6(DMlgBP£I8:PgtfHr 

^T?>„ LTi^t). 7^/^nX-^ 1 6 7 tZfifg(75<gU& 
<D€rffl^Tt>. *P^(75*iiV£Re?;igVmll££L-T 

[0213] m3mmm(DW)t>iiit>mmi 1 ot-it $ 

P5(7)$iiV$HajSSVmtI»OfeJe)II0 3 9©i&as 

fT?flffiffig;u-g L >*5j;r>*04 2 (D^m^nM'M^-^ 

>£HfTLfc^\ Ctl6(7)^-^>^'J >^^-\'ttl 2 

6 *«aT0effi«rr«^ae»iMflui*ffl-r*c: 1 1> 



1 2 6fflBiKtXrll U >^^-VWl 2 6 trStO^lt 
z 3 *ltz\/V)Vn\ 4 9 CiO^HJtSdtA^^S. d 
©«t-5H96 3SI!fi«©»*m*«ai 1 Ot<kO u>y 

^tii 2 6s^iajriirtEKi!i-r*SjaB»*j»*fT* 

tf if^«««) (3 1> mm vtzms \z *mm -r * c t #t 
[02i4] ^3 nmmcomtiih^mm 1 1 o u 

>^V*l 2 6 (rffi^j^tifeift^SU >^-v 1 2 2 
i'lfcttrtfl&ffi^'V 1 2 8 ^LTt-^MG 1 

«T**»:feffi;fo£«i l 0AK*-fJ:-5K, U 
•Vttl 2 6 £MttJLTT-X 1 1 9 ^S&Offi-f 

i i o Btr*-r±5ir> x>->*>i 5 omfr^y?*? 

U^tl 20, t-^MG2, — 5"MG 1 CD III 1 1 & -5 
*£-C&<T*>J:<. 'J >^^-V*6l 2 6 BH*£M<h 

-rsiK-s^fc-s. 'j>^tii2 6Bi: 

ffi*£:nfctlj7J£x>-x> 1 5 0 tt-?MG 2 £<DK 
[0 2 15] *%BM<Dm4 (DnffiMT&zmiJlti 

fj^m. 1 1 o ctroi^Ti&i^-f 5. 05 in £§4 suss 
^jcD»^tB^sgi i o cro«^ro-»*«*-r*«» 
05 i tt*r±e>ir, m.4mmm<Dmti 

ffi^feBl 1 0 Ctt. t-JMG2«P-? 1 4 2^ 
^y>P=y\ V V 1 5 6 tr^DttttetlT^&^fcJ;^ 
-?MG 1 (ht-^MG 2CDSBB7!>W<i3&*£K^T 
^3*^Jcoid^ffi^^Bl 1 Ot^-fflMSbTU 
S. ZLCDtz®. 05 lTH2fg3*Sg#JcDl>]7JtiJ7J8Bl 
1 OcD«^^J^-r-50trffl^-T«)03 4c05^|p]-Ci 

t> m4HM0ijcD»j^m^^Bi i o cnm^o-^m 
3Hssciy©i(j^ai^^Bi i o tisi-oeifStrouTH 

[0216] m4mmmv>mt>mt)$im-i 1 o cx-ii- 

0 5 1 llSti^l:. X>->*> 1 5 0 i^&t-i'MG 
2, 77*^^^12 0, t-?MG 1 COISIIKB^ 
tlTUS. T^^'J^-V 1 2 0co+f> ; ¥-V 1 2 1 H«g 
^$tifc+i->^ J rf4 1 2 5 CCti-t-^MG 1 COD-^ 

1 3 2*t«tOWlt&tlT*0. 77*5"J*t'J7 1 2 
4trti. aiHSSCTroWi^m^^Bi l Otl^^tr. x 
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yvy i 5 ocoi7^>i7->^7 h i 5 §tm. ] oVi\ J s i Dt\ 

2CDn-^ 1 4 2 i, t>y>?~>x-7hl56(D®fcM 
me e 5 1'VOPm 5 7 t^EcOttttStlTV* 

*. 7*7*^ 'J *t 1 2 0 O'J 1 2 2 CftOf* 

tf€>tlfc'J >^^-Vttl 2 6 CH ^CO|H]tE^S0 r £ 

»73®tii^-Vl 2 8H«S"&*ilTV^. 

[0217] ig4^jfi«oft*ai*s«i 1 0 cn * 
*3*js«©»^m*sai 1 oiH*t. t-^MG 

lcoHffla-f ;n 3 4 Hffflflf sib 1 8 ocDfgi cOffifNH 

9 11:, t-?MG2©£ffi3-f;H 4 4HJI2CD 
ffiibHI^l 9 2 KfiMISftTH*. 0^L&U 

5 7 feji^^-r >i:iDU«sii 8 0 

CDftfflC PU 1 9 0 <DA7J#- 

[0218] m4mmm(Dmtiihtimm.i 1 0 c«*w 

«t-5t»frr5. X>v> 1 5 0 £|3tE»Ne, 
TeC03ite^<> hP lTlfib- I>y>150*^ 
{±S73Stli>X^;V^rP e (Pe=XexTe) tl^CX 
^MPr (Pr=NrXTr) £&-5[e]3E&N r , h 
)V2T r CDjUEtf-f > hP 2T«J >y*til 26C5 

ssts-r -r&fc^, x>->*>i 5o^f,aj^^n 

•5ifr7j£ MP^&LTU >y=¥-^ttl 2 6 Cll#ffl£ 
1±^^-&tr-OV^T#^?)o £<Dtt®<D#&0&0 5 2*5 

W15 3 KAdiST*. 

[0 2 1 9] 05 2CO*^0{r*5lt^ft^*S!<D^t9^ 
HS*i4t. (2 7) ftULjt (3 0) a«*frtlS 

BP^. j£ (2 7) ttX>->*> 1 5 0#"E>A7l2 
n-5X^MP e tU >^¥-VWl 2 6C\ZW,t>ZtLZ> 
X4-;W^P r CD^lO-a-V^SSI^ffi^tl, it (2 8) « 
2 7>9's\y h 1 5 6 ^LT77*5"J*t 'J 7 1 

2 4 t;A*snsx*;p^©«*DtLT*€rttisns. 

^ (2 9) 43j;tf^ (3 0) ^^^U + Y'J 
7 12 4 l:#It?> h;H?*«««lS*J:tJtffi«<*R* 

[0 2 2 0] 
[»1 0] 

TexNe = TrxNr (27) 

Tc =Te + Tm2 (28) 

Tcs =Tcx-£— (29) 

1+ p 

Tcr =Tcx-J — (30) 

1 + f> 

[0 2 2 1 ] Z\<Dmft#&tfZ\<DmmT~£j£T*&Z>tztf) 
Uti. tt^*^CD7JC0^D-&^^ttltHJXt^^b. h 
J^TmltNl'i'Tc si^L<> AO, h;bi7T 

S. h;Wi7Tml43«tt>*h;Ui7Tm2 5:***ltf, ^ 
(31) tSilXit (32) C0±5II*t3^tl*. 



(31) 
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[0 2 2 2] 
mil) 

Tml =Trx p (31) 

Tm2 =Trx(l+p)-Te (32) 

[0 2 2 3] LtAbT, t-^MG 1 fl<t0^ (3 
1 ) X^tb^tl^ hMTm 1 **)->3r\mi 2 5 Ctl 
^ffl^-tir, t-^NdG^H.fcOst (3 2) T#*!><=>*lS 
h;Ui'Tm2^i7^>i7-> J f 7 M 56 tl#ffl^1±tl 
tt\ X>>*>1 5 OA^tii^^tl^ h;Ui7Te*<fc£K(Hl 

e*N e -catmtiz>mt)& t r nxumfrWix 
6 cuia^f s-t^T^So ft&, z<D#Bm<D$.n 

Tte> t-i'MG 1 li> u — S> 1 3 2 COHi&COTjfti h 
Jl^co^ffiTjfr^flftSfre,. itlilTlffU 
Wl-^Tm 1 ilHie^Ns t««T*t)$tl^«»X^ 
MPm 1 £[sJ£-f£o — ^T. t-^MG 2 D — *7 
1 4 2 COIUteW^toJt h;i/^CD«MB;#ft#l^i;i;:ft$#» 

[0 2 2 4] 052 (I*-T*^ElTti-y->^-Vtt 1 2 5 
CCOEfe&NsttlET&of;:^ X>^>1 5 0 CO Hfc 
SNei'J >^^-Vttl 2 6 CWIeieiSX r <h(rJ;oT 

05 3K*T*l£0CO<£5(::ll£ft3^-&*>&3„ 
Z\(Dt^\Z\i. t-^MG 1 (J. O— 1 3 2 CO0IECO 

h;w^ro^ffl-r-5^(6]<h^igctr^:?)^?>, mid 

^sn^iii^^Pm i zmn-tz* —n. ^ 

MG2I1 n-dM 4 2(P®eco:£fr<h H^Of£fflf 
STjfri^iMfrftS^^ fS««t UTttf^L, h)l^ 
Tm2 tHfeSLN r <h<DST**>3tl£fi;5lX*;i^P 
m2 5:'J >^^-tlftl 2 6 Cii^littSr 

[0225] K±«»miKs»!aBjT"tK m3mm&KD 
mtna^^mi 1 owBj^at^tr. 77*?'j# 

■V 1 2 O^t-i'MG 1 , t-?MG 2 , h7>y'X^ 

t r r 1 6 ft t* iz^zmiKD^mmmzm 1 

(10 0%) t iTKWLfciJJ. UlSHtett 1 *$§£ft 
-5^6, X>v> 1 5 0^e,ai^$n^)X^;U^P e £ 
'J >^^"VI4l 2 6 CI:tB^nx^^P riO^f 
*#&ttLfc»), i£llU>^-V$i&l 2 6CHiB7rr 

5i*;^p r £x>->*> i 5 o^e>ai7j2ti5x*;i 

®Ltz£?lZ. 2 0l:45tt*««#» 

lrcfc3X^;U^C0ff £#/Jx£ < . t-^MGl, MG2 
«rm>fcHJW«I!i«W)&*tttt 1 Itffia&TifiH 
S-%*-rtili. i^co^&xi^iaffi 1 i:jfi(^co<hft 

ft^EEO'^^xft^^Ml (100%) tLTBxO&Oo 
[0 2 2 6] «±> m4Hj^0iJcr)B)^ai^Ka 1 1 0 C 



1 5 o^&m^snfcft^ro-r^T^h^xiftLT'j 

>^=^irttl 2 6 CH{i5^-r^»)f^cDte« X>v>15 
O^ffl^ttfciWJtlAV^'J 1 9 4H#^.6nfc* 
»X^4 £ £f+JPbTU>^-V*l 2 6CH{H*jTS 
MtIX>v> 1 5 0^SttW.attfclMj©-a. 
£A*y5rU 1 9 4 CtgX^Mt t/TtA4Mft£ 

So 

[0227] &>±<D$iwfrt>mz>&5\z, m4mmm<D 

1 O£|t|«l{103 9t«*Lfc3ta*ff«!J»!«ia;i'- ^ 

>i5<ktfB4 2 n««b/tjeaiEffWfp;i'-5 i >&iifT 

HtH*Tte» 13 9+COX^y 7°S 4 1 0*5<fctfS 4 1 
2HTCAT0 5 4lr«*-r%^»3tfr*D»jai!;U-^> 
®Xry7S6 1 0^J;lKS6 1 ^fttftfrSfU 
fr*dfH;U— ^>twOl>Ttt. 0 4 2<P<D7.f-v7S 4 9 
2trttAT0 5 5 izMm-fZfe&Mftfflfflfr—^XDZ 
T77S 6 9 1 *3«tyts 6 9 2 7SWr£:f"l-5. ^©ffia 
«, t-^MG2^I>y>l 5 0©?7>^yt7h 
15 6 llBSMLfc^l 1 fecOTfc^o £TF, dco* 

[0228] m4nmmomjjiiiJjmm.i 1 o cm, 

; E-^MG2*^7>i7v- J P7h 1 5 6 £Bt Otttt 6*1 
T&D, ^•C0K)^CDAI±iy l J^V^^^"J + J r 'J 7 1 2 4 
I' ft £tt£ t-^MG 2 CD h;Pi7Tm 2 (DmWZ 
=k0< +>-> ; ¥-Vttl 2 5 C43«fctf'J >y^irttl 2 6 C 
MtShiWTc s iSJ^'bJI^Tc rfi, t-* 
MG 2CO h;Ui7Tm2roiiMSSrATm2 £f tl\£. 'A 
a (33) *S«fctf5t (3 0) triOItff^tt&iMMSA 
T c s J3«fctfi««*AT c r flfttlMfrrs. 

[0 2 2 9] 

[» 1 2 ] 

ATcs = ATm2x— £ — (33) 

1+ p 

ATcr=ATm2x— J — (34) 

I+p 

[0 2 3 0] Z.<D*J >if^WH 2 6 CUflUH-r* h^U 
?COiftjJ«ATc r£. £ 3 HiStt* SlftflS-SA 
V£tT*.i8f fcftOt-J'MG 2 60 h)l-i7C0liM<iT-$) 
-5<SKv 6 • AV (0 4 2C0X^-vTS 4 9 2) II^L- 

<-rn«. m4Hi!ig^j(D»)y7ai^««i 1 oc^Mt 
3*^}. ^3Hssgijco»)^ai^ssi i o<hi^«tr. 

JlS<lSAV*tfr*>iH$tl. FI«j§gVmT-ytjSiifefT-r 
SCtJlft-5. Lfc^oT. m4*ss«sjir*5tt -5^-37 
MG 2 CO h^i' Tm 2 C0li^»ATm 2 ^tt^^gcK v 
7&ffll»TKv 7 • AVt^tf. (26) tit 

(34) illiOKv 7=Kv6 (1+p) CO^tft 
•So -75. t-?MG 2CO h;Ud7Tm2COliSlr^l^ 



MTmim (3 3) T!+g£tl3ig«fiATc s 

mmowiti mijgiW.i 1 ocm mmoitm^Kv 

7 £ffl<^T. t-^MG 1 <7) Ml^fg^HiTm 1 * 
5£ (3 5) H<fc9, ^-^MG2(Dh7U^J§^ttTrn2 
*£&5t(36) \z£K)W\ti\^XWL'&LX^%<DT°hZ> 

UT7 7S 6 9 1, S 6 9 2) „ 

[0 2 3 1 ] 

[gel 3] 

Tm 1* *- f$g PU Tml* + Kv7 - AV x — £— (35) 

1 + p 

Tm2* *- Jfflfi} Tm2* + Kv7 • AV (36) 

[0232] u£mw\,tzw,43mmom+i\&Ji : mw.\ 
v^ii;Tfcx>v : > i 5 o^e-ai^fr&x^mfp 

g i feitx^-^MG 2(7) h)\>tKDmmt.ny7-v 1 9 

4(D3fc$mK£DB£frttTIfi%K^:btl£7^, 3fj£ 

mmAv\tT<\zmffizti, mmv\tgwM&vm\z& 

fztl&, ^(7)*g^:, ^•S!)Si^7 t c i;$iJ||5fT^3- £WC% 
[0 2 3 3] CKDte, *4*S6«<D»7jffl#gBl 1 0 

ct%, m3mmm<DWitiiiit>%iWi 1 o^-r-sa 

*. in*.. A7T'J 1 9 4©S$SBRM;WIIE«ffltr& 
t^t^lrti. ;tyf 'J 1 9 4<DftMim,&fit£ : 5 z. 
oas*BlttlSiiiE«Hrttr-rs^t**Tlr*«i*t># 

[0 2 3 4] Ht;, S4||*M©f*|ti*Sll 1 0 C 

*P r<D^IEtri£:U;TX>^>l SOO^hJ^Te 

AVCiSt-i'MG 2<DMI^Ji<?JttTm2 * (7)fM$) 
trttlAT^JiVCO^fb^HS^t^T^-^MG 2 © b)l 
i7jg^fflTm2 * ^i&IWT?)^. XOy \>)1>VV? 1 
6 6(D7i7^iX-37 1 6 7 t;»S<Dte^t)(7)Srfflt,^ 

u ysfx^m i 2 6 ssaTiuteBiirrs^BB 
[0 2 3 5] w,4mmm<nmii\£-}}$iw.\ 1 o c 

T'li, X>>?> 1 5 0 tt-i'MG 1 ttrJ: D^E — 
G2*ft{$nEgiLfeAS, B5 60SE»«T*4ft 
#ffi77gg 1 1 0 D(r*-r<t5(I, t-?MG 1 h^- 
?MG 2 iTI>y>l 5 0 £ttf#-f &EB£ LT^J; 
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>y**<*i 2 6 ciztati^nrzWiti^vy^^i 2 

2 «:IS-&$nfc«i*IRaj^ 1 2 8 ^LT^-^MG 

mmT$>^mtnat} : mm i 1 0Etr^-r«t^t. 

2 6 E£Mi±5LT^r- X 1 1 9 6> IS 9 ffl-T *> 

[0236] *%w<Dm&omm\z-D^TMWL 
[0237] mat. * i*ss^(7)S)^ai^«B2 o* 

4$^IEib» ( 4 WD) «rigffl-r-5«^t:H. 05 8 1:* 
Trt< fcfca. 0 5 8 t:^-Tffi^T(i. ^Kitt2 2(C 
«tt«fctt£LTV>fc7->* h^E-^4 0Srig»)«l2 2 

->7. h^E-^4 0t:«fc-3T«MftW©KlMS2 7, 2 9* 
-75. BMM2 2(7)5^^^2 3^LT 
f-f 7 7l/>vtMt2 4\Z$g'g£tlT&<0 > ^C0^ 
Kite 2 2 trJ;oTHiIISgB(7)ig»)^ 2 6 , 2 8 £ffi»rr 
■5. C(7)J;5^fi£(7)THi3^Tfc, ii&Lifcf&l** 

[0 2 3 8] S3*J£0iJ(7)ilj77m77»Sl 1 0 S 

4$^ig«)* ( 4 WD) lzmm-?Z>%l-&lZte, 05 9(Z* 

Jifc*. 0 5 9 ii^-TffifKTtt. u>^^-vw 

1 2 6 (IIS9tttt&*lTUfc ; &-^MG2S:'J >^*^"V 
#1 2 67)^^IIT, *p<D«*fcBRJ;SH2:UTE* 
U ZL©^-*MG2K«fcoT&l&BB(B«lM&l 1 7, 
1 1 9£«»rr5. -77- U>^^-V$41 2 6l:tS£3 
ttfcWatttH*-*' 1 2 8tt, ^x->^;H- 1 2 9i5i 
tfifjftfcii^-t 1 1 1 £;ft-bT*ffi©jW*B3&<7>r-i' 7 7 
U->v^;i/^-\'l 1 4 (:!§-&£ tlTfcD. IBiMill 
6, 1 1 8£««rf*. ^Oct^/^fllfiEcOT^^T 

[0 2 3 9] £8>f:, #569111. 0 6 oc^T^J:? 
!:H7-f7->t7hDS tr^r-^MGTitJ&Dfl-tj- e>n£ 

>EGH ^y^-^T^^'J^fti't:^ 

•>t7 hDStrtt^t^tlTl^. Sisgti. X>->*>EG 

^^mTj^n^x^^t^-^^^AasTj^ti-sx^ 
^aiTj^ti-sx^^^r^jg^sijffli-r^t^tr. x>->*> 

MG© h;li7ffi^<t**iJ»-r?)t)(7)<h7i-2)o ^(0i5 
tl. *fgajtt, x>v>*^ai^$tl^xt^L-^i:^- 
^ ^ 6 A ih f) $ tl « X * 1 1 z «t 0 IE f fttt * ftjt $ * 

tzt^ii, i6il:{s|*t5i^i:, x>v>EG 



(33) 
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©?7>?v*7 ht Yy-i -J=s\7 V D S to^tm.* 
yW y tf? Z> X-( y^SWZm TL&mtfL^. 06 2 
tr^T^^^tr. x>^>EGfr ^JiiTj^ti&x^U 
* 9 M Gfr <=> Xthtl £ tl-5X ¥ <h £ 7 7 * * 

•T -5 ^fig ^ i: { 1 1) a ffl "f -5 ^ <h t) T # -5 o 
[0 2 4 0] i^5-e, ±KEL/t§*SS^jT1±. x>->* 
>5 043ilXX>i;>l 5 0tlt*'VU>l:i01£ 

if;i/x>^>-^, ^-t*>x>;y>-^. ->*i7 hx>y 

-5. 

[0 2 4 1 ] gll i^cti^lliStfiJW^-yx^ 

— 93 O^^lfTyx b^-9 4 0 tUT, 
!S§3 ^fctifUSliStftJ^-^MG 1 i3itPE-^MG 
2tLT. PMf {fK^Km^BW- ; Permanent Magnet typ 
e) I^WmUj^^ffl^^. lsl±»)^i5J;tK^iTl))#* 
tT^t)-&-5 ; bWT$>n(f> -^(DteKtK VRi (bJ^'J 
>y;jg ; Variable Reluctance type) mfflMWilfe 

[0 2 4 2] II ££Hlf§2§ij5S0iJ-m. *7 

•yx^-* 3 0iI^-r-5*^coe»#©<i:L.T(5]Gh7 

xu y?>j >if-7^mmm.. tuaigi^;^ 

[0 2 4 3] mi £it«:|g2s3!S£tSjrof§l *5=t^2c7) 
18I>j[h1& 9 1 , 9 2£LT> I3JtUI4 
«S^li5iO;S2©Ii)|51fSl 9 1, 192tL 
T Y~y>¥7.9'i >A*-d?£ffl^fc7^ -?-©ffctl. IG 
BT mm?- hA*-f tf-^- K h7>yX? ; Insu 
lated Gate Bipolar mode Transistor) -i >/^—9-P, 
-ii-'f'jX^I'yA*-?^. «EEPWM (A;PX<l@^j!S ; 
Pulse Width Modulation) -I" >A*— Ismi^-i >A 
(*EEffM>A-?, «SSX$>r >A*-^) £jl 

-f >A*-^7i<i;^fflU^Cl<tfc-e#-5„ 

[0 2 4 4] 3=fc. mi £tz\t%2mMm<Drtyy-') 9 
4£LT. $>-5Uli, 13 ^^tim4*SSfiaj©A*-yx'J 
194tlTH PbA-y^'J, X i MHA'77 U , L 

i A* 7 f U^t'^ffll^It^T^^^, A'7jiJ 9 
4, 19 4t;^T+t/v>5'5ffll^^ < >;fcT?5 0 

[0245] &mmm-e\z. m^m^mm^mizmm 
im 1 ] *i^«i 1 (Dnmmt Lrnmnmiigiw 2 

[02] Jr^y^fc-^ 3 0, 7->X 0i3<t 



[0 3] ??!l**S{&J<D»7Jai77=£B2 0£j£*rt-5;7 5 
. y ^^._^3 o 7 ->.X b^-9 4 0 ©$ ji SrTjrt 

[0 4] HHi!ig0ii(73»jy7rli*g«2 OWK^lia^Si 

-5 £ * (D if y 7 T$> £ „ 
[05] ^l*Sg^J(D{|5iJ^gg8 0 KiOSlTT^ft-SS 

[06] miHJS^JC0$i]ffl^g8 0 tr<tl9*fT$n-2)i7 
^■yx^-^S 0<7>$iJfflKOS*W^£^3$^J^i--5 7D 

[0 7] mi^mM(Dmn^m8 o\z±.^omn^ti^T 

[08] fglHS6#J(75EF I ECU7 0 \Z J; <0 *rr£ tl 
[0 9] f§l*M#J©EF I ECU 7 OlZXOnfttEtl 

[0io] mi^mm^un^ms otriDHfir^ti-s 

[011] A'-y-rU 9 4co^*BRM^}IjEigBBl*Hri: 

^ \z m m ©*i§ v *« h v m t «fc n $ 
[0i2] aaE«HAv<&fr-fe«-riRoiHite»Ne>iHi 

KSN d ll43tt-5X>->*> 5 0 ©jSte#-f > hi5«J;l>*ffi 

[013] a««SgAVStr-fe?|!friR©lHHE»Xe<lHl 
GScXd tli3tt-5X>->*> 5 OroSte^-f > h*5J:c>'S 
®j«i2 2 > h ©^itroif S^Sf^ if 7 7 

[014] *)SV^H«jiSVmT-^(Dt#lrA*.yT- 

[015] Ay5 L U9 4S-5fe«-r-5IB©EI<ERXe>|5l 
SSXd tl43lj-?)X>->*>5 OWJMe^'T > hiij;t>'^ 

[016] A'yx'J 9 4 Sr3te«-T*IBOEieScXe<|Hl 
$HSS( X d Ir43 tt •& X > ->* > 5 0 (DJSte JJW > h 43 J: c>'S 
»)$4 2 2 031^7^^ > hW^bO^^S^-r-Sif 7 7 

[017] Ay?U9 4a>£tt«-f*IR©lHllESXe> 
@te$!tXd!z4Dtt^)X>> ! >5 OcDjlte^-f > h&ckt>* 



t 



[018] rtyf U 9 4*^M«T-5lSO@fi^CNe< 
0£&NdK:i3tt5X>v>5 0©5ie#^> hi5«fctf 

[019] A'7f'J 9 4©&««H::»««£AVAt£U 
fc<h£©X>v>5 0, A'^f'J 9 4i3itf7->7. 

[02 0] rt-yf'J 9 4<D?E*4 1 t:j8K<iSAV7^£i; 
IR© 0<E» N e > El<6» N d 1 1 5 X > v > 5 0 © 

afe^-r > his kumwitti 2 2 ©sifK4W > h©^ft© 

[02 1] A'vfU 9 4CD*m i t , tiaitliMAV^4;i; 
fcREODIlKftN e <@fi»N d »i:i3t**X > 5 0 © 
MftJlW > hi5 .fcOWfttt 2 2 ©jKEdW > h(O*ft(0 

[022] mimmm<Dm'mmm.8 otu; ostitis 

[02 3] Hl7JX^^^Pd<DliiSl'^oTBSh;l'7 
Te**J:^H«lHlteStNe **IE5-r*IRro|5l(E»N 
e>0eScNdiri5lT-5X>v>5 0 ©jlfcsjW > h£ 
«fctfflB»*l 2 2 ©jf&^-f > h©^©^ £0>l^-r3 

[02 4] (±57JX^;W^P d(Dl§«{r#^TFI«H^7 
Te*43«fctfH«EHi»Ne * &%.^1T Z>&<D®ifc$l>i 
e<@IHi&Nd(3:fetf3X>> ; >5 0 ©gfertW > hfc 
.fctfffiSltt 2 2 ©}f Ktf-f > hCO^bCD^^^T-g) 

[025] aj#x*;v#Pd#aie«KK£-c#fc^iR 
> itMKibtt 2 2 ©a e#-r > h (omt<Dm^ 

[02 6] tfiflx*;w*Pd#&K«KK:ri?Sfc^fc 
©HtfEicN e<|5IteSScXd^Jott?)X>v ; > 5 0 ©SitE 
rtW> hfeck^»itt2 2coiie^'f > hco'^bcoli^ 

[02 7] fg 1 *S60«©»?J ffi 73^82 0 ©*»«T* 
-5»)^ai7j^B2 0 A©«HS*fi£€r*-r«^0TS-S). 

[028] m2mmm(omt)mfj^M2 o b©«bs«^ 

£S-f«j£0T$>-5> < , 
[02 9] ^2^««<D»73UJ7JS«2 0 B<?)Mf!£B 

^Wit57P-ft- K'W. 
[03 0] »2*Jfi«0»7jffl7J«B2 0B»*l»SH 
8 0tI«tO*fr £ft*jS*j£frftHM'- ; ?><D-&$:W 

[03 1] Sg2^ttW<0»7Jai7J*B2 0Bro«»WT 
&-5!J]77£B7J-;gS2 0 C©t»$©«Bl£t^T3#tfi!c0 
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[03 2] 1?S2*jte#J©»)7jEB7jSB2 0 BOgJBWT 
&£»j7jffi7jSg2 0 D©«J&©tHB8£0iJ^"r5#ll£0 

[03 3] *f6W©sB3©^J6«<!:LT©»73tt!7J*B 
1 1 0 £ffi^&^*ffi©ai&©flSl££#JSl~5fllfi£0 

[03 4] 1g3l£fiS0iJ<h LT©»7Jti573^gl 1 0 ©& 

[03 5] f§3*M0<J©Kl7JtB7jgSl 1 0 ©gBfrffi* 

[03 6] ff§3*j56{*J©f!j7Jfii7j£tgl 1 0 (DftffSK 

BJf 5 * © 7* y 7 t afe s o 

[03 7] 12 0 H^-&$tlfc3W©lEl 

$5SSc<h h;U7©Ps8#^*-r*M0T$>^>o 

[03 8] 75^^'J^^l 2 0 izU&Ztltz 3tt©[H 
fe^Ct hJUi7©P^*7K-r*^0T^?>o 

[03 9] S§3**&#J©ftiiJfflgSl 8 Oir^O^TStl 

[04 0] 3 ©f6ffigg 1 8 o (rio*f-r$n 
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